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INTRODUCTORY PREFACE. 

SHOULD the following ſheets meet with approbation from the 
public, equal to the ſucceſs, which has attended the execution of the 
various articles deſcribed in their contents, the object of my wiſhes 
will be fully attained ;—and, as no work of the like kind has hitherto 

been publiſhed, I flatter myſelf this will be found uſeful, 

It ſeldom falls to the lot of literary men, to be engaged in works of 
this ſort, and therefore profeſſing myſelf to be merely a mechanic, it can 
ſcarcely be expected that I ſhould convey my ideas in all the elegance 
of expreſſion, of which our language is capable; beſides, it muſt occur 
to every reader, that ſuch a work as this will not admit of any great 
choice of words, when it is conſidered, that by far the greater part con- 
ſiſts of the various ſynonymous technical terms uſed in different parts of 
the kingdom, and of which, in order to convey a clear idea to every claſs 
of readers, there are unavoidably frequent repetitions and explanations, 
and if I have the happineſs to make myſelf underſtood on this head, I 
hope it is all that will be required of me, 

The tables and eſtimates of this work are the reſult of upwards of 
twenty years ſtudy and practice, and are extracted from calculations 
and obſervations, which would have filled ſeveral volumes. They 
were originally compoſed for my private uſe and that of my aſſiſtants, 
in order to facilitate and diſpatch buſineſs. —The greateſt part of them 
have been uſed ſeveral years, and where any error has been diſcovered 
it has been rectified, ſo that I have the ſatisfaction to aſſure the public 
their accuracy may be relied on. 

The making and uſe of rail-roads and corves were the firſt of my in- 
ventions, and were introduced at the Shefheld Colliery about twenty-one 

years 



6.] INTRODUCTORY PREFACE, 
years ago; they are doubtleſs a great acquiſition i in rendering the article 
of conveyance much eaſier and leſs expenſive, and it is not the leaſt con- 
vincing proof of their being ſo, that they have been generally imitated, 
and made uſe of in moſt collieries for the laſt three years, eſpecially in 
the ſouthern parts of the kingdom. | 

The table ſhewing the quantity of coals us} in an acre, is full 
as-accurate as the ſubject requires, and the weight (which varies a little) 
will be found to anſwer in the average of coal throughout the kingdom. 

The various names which I have introduced to diſlinguiſh the articles 
that compoſe the Steam Engine, may not be intelligible to every one, but 
as I have in general given a reference to the plate which ſhews the form 
of the figure alluded to, the difficulty will be explained; and for the 
greater diſpatch, I have alſo introduced a reference in the Steam Engine. 
tables to the page which explains them, as alſo a reference from the 
page that explains them, to the page of the table where the ſundry ſizes 
and dimenſions of the articles ſuitable to all Engines are to be found. 

ON 
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LS UNDERGROUND. CONVEYING COA 
PEE 
— 4 

- 

THE Collieries which were opened throughout this 
kingdom in preceding ages, being in a great meaſure ex- 
hauſted in the baſſet, crop, or outbreak coal, and ſuch coal as 
lay within moderate depths of the ſurface, it has become 
neceſſary to eſtabliſh works at a greater depth, and in con- 
ſequence to ſink the pits at greater diſtances from each 
other, (which without improvements are made,) muſt in- 
creaſe the expence of conveying the coals to the bottom 

of the pits; and the drawing of coals up the ſhafts by ma- 
chines being rendered practicable a few years ago, which 
affords a very conſiderable ſaving in that article, where the 
depths are great: this muſt of courſe, (to avoid the great 
expence of ſinking pits and removing the machines,) point 
out the neceſlity of conveying the coals underground 
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. 8.] ON CONVEYING COALS UNDERGROUND. 
from a greater diſtance than' uſual; hence it becomes a 
meaſure of great importance in collieries, to contrive the 
moſt eaſy and expeditious mode of fo n the coals 
underground. 

The prevailing practice, till of late, in the working of 
collieries in the neighbourhood of Nee 
and Sunderland, was to draw a ſin gle corf* on a fled from 
the workings to the ſhaft of the pit, which as theſe work- 
ings were extended, and the prices and maintenance of 
horſes enormouſly encreaſed, became an intolerable bur- 
then to the proprietors of ſuch works; therefore the view- 
ers Or ſuperintendents of collieries, have with a great deal 
of propriety introduced wooden rails, or waggon ways 
underground, for that purpoſe, (or what is generally diſ- 
tinguiſhed by. the name of Newcaſtle-roads,) and fixed a 
frame upon wheels capable of receiving two or three of their 
baſket corves, which upon theſe carriages and roads are 
drawn by one horſe. But the baſket or twig corf which 

has ſome great perfections to recommend it at Newcaftle- 
upon-Tyne and Sunderland, where the coals are ſmall, 
(being of a globular form, with a ſmall aperture at the top,) 
cannot with any propriety be introduced in the ſouthern 
parts of this kingdom, where the coals delivered to mar- 
ket are all, or in a great meaſure, large. 13 19 2 2g 

* A machine made of wood or beige, in which the coals are drawn Gon the face of ihe vein or bed, to 
the bottom of, and up the ſhafts, 



ON CONVEYING COALS UNDERGROUND. [. 

And notwithſtanding this great improvement, I am of 
opinion that a greater acquiſition is ſtill to be made with 
the ſame corf, by laying caſt iron roads upon the plans 
hereafter ſet forth, and placing the corf upon a ſmall 
frame or tram made upon a proper principle, and hooking 
or chaining one tram to another, as a view of them plate 
the gd, fig. the gd, 4th, and 8th points out, which ſhews 
the wheels both in the inſide and outſide of the frame. 

Having for the above eee . introduced 
machines for drawing coals at two of His Grace the Duke 
of Norfolks Collieries, near Sheffield, I had ſtall - a difficult 

- a © * 

expeditious mode X conveying the ok to | the bottom of 
the pit, in which I have been ſucceſsful, far beyond my 
expectations, and perhaps have hit upon a mode ſuperior 
to any thing heretofore practiſed, as the reſult of ſeven 
years experience informs me; I have therefore herein of- 
fered to the public the plans and directions for executing 
both the roads and corves, and every thing relating to 
the invention, by which means a horſe takes at a moderate 
draught, nine or ten corves of equal ſize to thoſe at New- 
caſtle-upon-Tyne and Sunderland, of which, even by their 
improved mode of conveying, the horſe takes wy two or 
three. 

This i is hows not the * 8 attending theſe 
B caſt 

. 

K 

— | — — 
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10.] ON CONVEYING COALS UNDERGROUND. 

caſt iron roads and trams; for by the mode'of conveying at 

Newcaſtle-upon-Tyne and Sunderland, the weight of the 
two or three loaded corves, to gether with that of the 
frame on which they are placed, is ſupported upon a very 
ſhort ſpace of the road, (perhaps four or five feet only,.) 
and by my mode of doing it the ſame quantity of coals 
is diſperſed upon ſix times that ſpace; which muſt of 
courſe take off all unreaſonable preſſure, and render the 
roads more durable. There are in my opinion many ſitu- 
ations in this kingdom, not only in the coal trade and un- 
derground, but for the conveying of goods in fixed ſituati- 
ons of any kind above-ground, which can conveniently 
be reduced into parcels or portions of five or ten hun- 
dred weight each, (or even twenty or thirty if the roads 
are made a little ſtronger, ) and where the ſurface of the 
ground for conveyance lies tolerably level, or of an eaſy 
deſcent, that the caſt iron roads and carriages upon the 
principle of thoſe hereafter deſcribed, may with great ad- 
vantage be introduced. And indeed where a mode of 
conveyance is wanted upon a declining plane of any de- 
ſcent exceeding three inches to the yard, theſe roads and 
carriages far exceed any other mode. As all the coals 
underground to the riſe or baſſet of the before mentioned 
collieries are conveyed upon this principle, where the 
weight and velocity of the loaded carriage acquired 1 in 
going down the declining plane, take up the empty one, 

experience 
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ON CONVEYING COALS UNDERGROUND. [ x12 
experience enables me to ſpeak to this with preciſion ;. 
and the curious may, e have occular proof of the 
ſame. | 

I have K this mode of conveying coals above the 
ground alſo, for ſtackmg them, and find, the ſcheme is 
manageable for three hundred yards diſtance. 

The expence of ſupporting roads and carriages upon 
theſe principles, I am perfectly convinced from experi- 
ence, is trifling, in compariſon with either the turnpike 

road, or wooden rail or waggon ways; the execution ef- 
fected, and the eaſe of conveyance are certainly proved 
to be ſuperior, and the firſt expence is demonſtrably leſs 
than by either the double rail waggon way or turnpike 
road; and in regard to collieries in the ſouthern parts of 
this kingdom, where the breakage of coals is of conſequence, 
the loſs ſuſtained in conveying in large quantities, (ſuch 
as waggon loads,) and in the unloading and loading again 
into other carriages, 1s alone a ſufficient recommendation. 

Some of my readers will perhaps ſtart an objection and 
ſay, how would you go round the ſquare turns under- 

ground with ſuch long draughts of corves as theſe? To 
which I anſwer, that in the main roads underground, 

vhere the hurrying, putting or conveying by the horſe is in- 
troduced, {quare turns are not t neceſſa ary; that where turns 

| are 
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12.] ON CONVEYING COALS UNDERGROUND. 
are needful, by taking room for a regular curve line, they 
are rendered very practicable, as the many turns that in- 
evitably attend our preſent underground roads ſufficiently 
demonſtrate. The weight and expence of the corf will per- 
haps alſo be objected to; in regard to werght, in the time 

of drawing, one corf will always counterbalance another; 
and in point of vc, I muſt take the liberty of obſerving, 
that the modes I have invented of ſtriking, or landing and 
emptying them, (for which, along with ſome other im- 
provements I have obtained his Majeſty's Royal Letters 
Patent,) are rendered perhaps more manageable than any 
other corf, (the baſket corf excepted;) and with reſpett to 
expence, being ſo perfectly preſerved by my invention of 

conduclors, during their being drawn up a ſhaft, by the 
extreme velocity of machines, (even through a ſpace of 
one hundred and forty yards, in half a minute,) and the 
margin of the caſt iron roads underground preſerving 
them always from wearing againſt the ſides of the gates 
or ways, their neceſſary repairs are fo trifling, and their 
duration ſo great, as almoſt to furpaſs conception or be- 
lief; the greateſt part of the corves at theſe collieries has 
been in common uſe for five or fix years, and when ex- 
amined will be found little worſe for the wear. 

Theſe roads and corves are alſo applied in ſundry col- 
lieries where barrowmen only are introduced; and might 

in 
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in my opinion be extremely ſerviceable to ſundry large 
lime works in Staffordſhire and Shropſhire. At Froghill, 
in Staffordſhire, they have a land conveyance for their 

limeſtone, which is three or four miles in length, one half 
of which 1s a flat ground, and the other half, about two 
and a half, or three inches deſcent in the yard; theſe roads, 
which are upon the plan of what is called Newcaſtle wag- 
gon roads, are laid in a firm manner upon wood, (after 
having been at a great expence of ſtoneing about ten or 
twelve inches thick for a foundation;) upon this wood is 
laid caſt iron an inch and a half thick, a part of which 
weighs in every ſingle yard forward one hundred and for- 
ty-one pounds, and other models weigh only eighty-one 
pounds : when the waggons come upon theſe roads, which 
together with the limeſtone weighs in the ſundry kinds of 
theſe carriages, they do, and have made ule of, not leſs 
than four, five, and fix tons, and I believe as much as ſe- 

ven tons even, which burden being laid all upon four feet 
in length, the above roads, although enormous in the firſt 
expence, are nothing too ſtrong. Were my roads and 
carriages introduced in ſituations ſimilar to this, where 
there 1s nothing wanted in the road but caſt iron plates 
half an inch thick, (one yard forward of which road 
weighs about forty-eight pounds,) and a ſleeper of wood, 
four inches by two and a half, at every two o yards aſunder, 

C and 
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and a ſmall carriage upon the conſtruction of our corves, 
by which means the draught of the horſe would be diſ- 
perſed upon twenty yards, inſtead of four feet, the ſavings 
would be very conſiderable indeed; not to mention, that 
inſtead of applying a friction upon the waggon wheel to 
hold them down the hills, and dragging the empty ones 
back again by horſes, they might take the opportunity of 
making the full carriage down hill, take back the empty 
one, upon the ſame principle as we convey our coals down 

the gates or ways underground at Sheffield and Attercliffe 
collieries. 

That my readers, who are acquainted with the convey. 
ing of coals underground, may be enabled to compare 
my mode of conveyance with what they have ſeen prac- 
tiſed, I muſt inform them, that our corves are collected 
together on the ſides of the main road, (which 1s nearly a 
dead level,) in four or five different parts of the works, 
until they amount to the number of 11, 12, 13, or 14 in 

a a place; that each corf contains nineteen pecks Newcaſtle 
meaſure, in weight about 55 cwt. and that a horſe con- 

veys for a moderate days work, the quantity of one hun- 
dred and fifty tons, the diſtance of two hundred and twen- 
ty yards, by taking in general twelve of theſe corves at a 

draught, but where the ground deſcends half an inch in 
the yard, a horſe will take double that quantity. 

THE 
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THE CORE. 

THE Corf fully diſſected, plate 1ſt, figures 1, 2, 3, 4, 5, 
6, 7, 8, 9, 10, 11, 12, 13 and 14, is adapted chiefly to 
the long way of working collieries, where the roads along 
the benk faces are narrow, and where the coals are chiefly 
ſmall, weighs itſelf about twenty-four ſtones, and when 
filled up with large coals, carries about nineteen or twenty 
pecks Newcaſtle meaſure, in weight 31 or 6 cwt. Fig. 

1, ſhews the end, fig. 2, the ſide, and fig. 3, the bottom 
of the corf when turned upwards. 

DIMENSIONS. 5 

Length on the outſide 40 er breadth 30; inſide 
length 38 inches, breadth 27 inches, and height 215 
inches, and ſtands 30 inches high upon the wheels; con- 
tains neat meaſure clear of the boxes which Cover the 

wheels, to the Hreak 20491 ſolid inches. 

DIRECTIONS to the SAWERS. 

| The ſides and ends to be Aſh; the ſides ſhould be ſet 
out 417 or 42 inches long, and repeated as often as ſuits 
the timber; cut 14 inch thick at one edge, and 1 inch 
at the other, clear from the ſaw, and 26 inches deep, which 

depth 



16. THE CORF. 

depth may be made up by two pieces, and dowelled toge- 
ther by the carpenter, if one piece is not found deep 
enough. The ends ſhould be cut 315 inches long, 21 
inches deep, and 1 inch thick, clear from the ſaw ; boxes 
to cover the wheels, of deal board + inch thick; flags for 

the corf bottom, of en 39 inches long; bars or ſpend- 
ings of Oak, cut 315 inches long, and riven 34 inches 
broad and 2 inches thick. | 

DIRECTIONS to the CARPEN TER. 

Be very careful to cut out both ends and ſides by mo- 
dels, and frame the corf exactly to 40 inches long and go 
inches broad, (outſide dimenſion, ) or the rolled iron will 
not fit. The ends muſt be counterſunk + of an inch deep, 
and the ſides cut to joint into the ends, as the bottom of 
the corf, plate 1ſt, and fig. 3, deſcribes. 

The caſt iron buſhes ſhewn, front and lice view, plate 
1ſt, and fig. 4, the holes of which are full 14 inch, inſide 
diameter, are let into the ſides, and riveted to it, before 

the corf is put together, and are fixed 16 aſunder, from 
center to center, and the center of them is placed two in- 
ches from the edge of the wood. 

The top ſide of the PLAID g holes, which are 2 inches | 
by 1 inch, are ſet out 32 inches from the edge of the wood, 

and 



THE CORF. [17, 

and vc juſt ſo far aſunder as to leave 2 inches of ſolid 
wood from the end, which ſituation leaves only ſufficient 
room for the wheels to work clear, and the ſpendin g5 are 
ſhouldered on one ſide. 

| DIRECTIONS to the BLACK SMITH. 
The blackſmith muſt be very careful to make his axle- 

trees plate 15 fig. 5, to the exact length of 2 feet 75 in- 
ches, and 14 diameter when turned in the lathe ; the part 
which muſt be turned, muſt meaſure to the ſhoulder of 
the boſs 45 inches, the boſs muſt be 3 an inch broad, 
thence to the edge of the cotter hole which is £ inch 
broad, and 3; thick, muſt be 1 foot g inches, and from the 
cotter hole to the end muſt be 47 inches. 

The hoop (plate 1, fig. 7, gives an end and ſide view,) 
which forms an inſide ſhoulder for the wheel, muſt be 

malleable iron, +4 of an inch thick, and 14 long, with a 
cotter hole through it + of an inch by 4, and this end of 

the axletree muſt be turned g inches in length, that the 
hoop may ſlide along it, for the convenience of putting 
on the wheels. 

Should the corves be made to draw by conductors, the 
chains by which they are ſuſpended muſt be made of an 
exact length; and the links ſhould 1 18 of an inch cir. 

| D cumference ; 
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cumference; and from the center of the tug hole to the 
center of the ring that connects them, ſhould meaſure 225 
inches: and if the corves be intended to be put or hux- 

| ried by horſes, the links for connecting them - muſt be 
made 1+ inch circumference, and the hook in the turn to 
be made flat, and very ſtrong; the three links and hook 

muſt wei ich glb. if they be ſtrong enough, and Sono 
meaſure 115 Or 12 inches extreme length, | 

The rolled irons for the corf require exactneſs in the 
firſt ſetting out, but after a lingle model of each is made, 
it will be found very convenient for marking the reſt by. 

Fig. 8, is one of the angular bottom plates, the whole 
* of which is 4 feet 84 inches, breadth 2 inches, and 
bare g thick; the firſt hole is 14 inch from the end, and 
the middle hole will be found 2 feet 35 inches. —Fig. g, 
is the plate which lies along the bottom, the whole length 
3 feet 7 inches, is full 3 of an inch thick, and 24 broad; 
the end holes are 14 inch from the end, (meaning in this 
and all other caſes where I mention holes, to give the diſ. 
tance to the centers of them,) and the next hole 4 inches 
farther, and to the middle hole it will be found to be 164 

inches. Fig. 10, is the plate that goes up each corner of 
the corf; is 4 feet long, 7 of an inch broad, and 5-16 
chick, and meaſures 2 feet 22 inches from the turn to the 

den 
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center of the hole. Fig. 11, meaſures 3 feet 104 inches 
long, 2 inches broad, and bare + thick, and is the plate 
which croſſes over the end of the corf; the firſt hole is 

1 inch from the end, and will be und 3 feet 87 inches 
aſunder, and the ends are bent down 25 inches from the 

ſtraight-line, at 65 inches from the end dig. 12. is the 
corner plate, the whole leogth of which is 157 inches, 
and 2 inches broad, and bare + thick; the holes are 9 

inches afunder, and the turn of the plate falls in the mid- 
dle of it. —Fig. 13, a ſhort plate 9 inches long, 2 inches 
broad, and bare 4 thick, and the hole is placed 2 inches 
from the end: this plate is nailed under the ſpendin g of 
the corf, and'is brou ght throu gh the mortiſe i * the ſide. 
All the ſquare holes in this rolled iron are an inch 
ſquare, and the round ones are + an inch diameter. 
When the rolled irons are placed upon the corf in their 
ſeveral ſituations, the holes are filled up with + inch ſquare 
or round bolts. . Every other article of blackſmiths work 
in the corf will readily be diſcovered by inſpecting the 
drawing. If the wheel will juſt turn round upon the axle- 
uy it 18 quite. ſufficient, but the buſhes ſhould have a full 
+ inch play.—Fig. 1 4, is the rolled iron by which the 
corf is ſuſpended ;- it is 4 feet long, 2 inches broad, and 

bare thick; the firſt hole is 14 inch from the end, the 

ſecond meaſures 144 inches, and the middle part will be 

found 17 inches. 9 
; DIRECTIONS 
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DIRECTIONS to the FOUNDER. 

The corf wheel, plate 1, fig. 6, ſhews both a ſide and 
end view; the outſide diameter of the model is 134 in- 

ches, and the weight when caſt is 14Ib. goz.; the center 

hole 135 diameter, and the end of the nave meaſures 2 
inches over, and 25 inches in length through the axis. 
The ſpokes, which are eight in number, are 9-16 of an 
inch thick in the middle, and & at the edge, and meaſure 
2 inches broad at the nave, and 1+ at the rim; the rim is 
inches broad on the trod or — and 9-16 thick in "he 
middle. and æ at the edge. 

The buſhes, plate ſt, fig. 4, gives a front and ſide view of 
them; the oblong part meaſures 5 inches by 22, and is + 
thick, with 4 counter ſunk rivet holes through, and the 
circular part which is 2 inches outſide diameter, wich a hole 
through, bare 1 inch diameter, meaſures 1æ inch through 
the hole, and muſt be rounged or bored to full 14 inch di- 
meter, and the wheels muſt be rounged to 17 inch * 

CERES 

ESTIMATE of the EXPENCE of the CORF. 
6ſt. 71b. of iron work, at 58. pe r ſtone, 3 . 1 

Turning the axletrees, and Nee. che wheels and buſhes,.. 0 
Ends and ſides, and ſawing them eee 0 

0 3 bars in the bottom, and boxes for covering the wheels, 
Carpenter's work, and laths or flags for the bottom, and nails, o 

| Wheels and buſhes 4ſt. 21b. at ad. per bo 0 1 
Nogs and boxes for mottys, or ſticks, to diſtinguiſh the Corf,.. © 0 

| TOTAL, £ 2 16 * 



THE co. 1 l 

The coef ils I, fig. 18; ſhews the fide view,) is well 
; adapted to ſhort work, or what is generally called bens 
or boards, and where the coals are in a great meaſure 

large, and the bed of coal not very thick, 

EN be DIMENSIONS. 
1 of the outſide 423 inches, breadth g11 in- 

ches; inſide length 404 inches, breadth 29, and height 

19 inches, and ftands 26 inches high upon the wheels, 
which are only 10 inches diameter. Contains neat mea- 

ſure, 21100 ſolid inches, ECL | 

DIRECTIONS to the SAWERS and CARPENTER... 
Every article that varies from the other corf, is in the 

ſides, which muſt be cut 445 inches long, and 2g inches 
broad, the ends which are 3g inches long and 19 inches 

broad; the Oak ſpendings which are 3a inches long, and 
the flags for the bottom 40+ inches long. | 

The buſhes are 134 inches aſunder from center to cen- 
ter, and the mortiſe of the ſpendings do not come nearer 
the corf end than 3z inches. 

| DIRECTIONS to the FOUNDER. | 
The Wheel of this corf, which is 10 inches high, has 

only 6 ſpokes in it, and has in every other part the 
rength of the other wheel; its weight i is g21bs. 

E DIRECTIONS 



DIRECTIONS to the BLACKSMI TH. 
The axletree (plate 1, fig. 16, muſt be 2 feet 5 2 7 

long, and muſt meaſure 45 inches to the fixed boſs, which 
mult be 3 an inch, thence to the edge of the cotter Hale, 
which is 3 long, is 1 foot 104 inches, and from the cotter "i 
hole to the end 47 inches. The plate that lays along the 
bottom of the corf meaſures from the end to the center of 
the firſt hole 15 inch, Moron to the ſecond 4+ inches, and 

| thence to the middle 154 inches; which makes the plates 
3 feet 65 inches long; ; and ſhould be 24 inches brown k _ 
and full g of an inch thick, if the corves are intended to 
be bed by horſes. The angular bottom plate is 5 feet | z: 
112 inches ng, 2 inches broad, and bare F thick; the firſt . 
hole meaſures 14 inch, thence to the "Wert" hole is 2 feet 7 
4+ inches. The plate that croſſes the end of the corf at 
the top, meaſures 4 feet 5 inches long, 2 inches trout 
and bare 3; thick, which requires nothing but nail holes 5 
in it. The ſuſpending lug of the corf ſhould be 2 et 
32 inches long, 2 inches broad, and 5 thick; the holes 
below the ſuſpending hole may be about g inches, and 
the other hole within 1 inch of the end; 5 mortiſe plate 
is the ſame as that of the other corf, and the low corner 

plate may be 18 inches long, and a ſquare hole in it 4* | 
inches from the end. The expence of this cork is al. wy ; 
6d. and its weight 23 cwt. | 
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CAST IRON RAIL ROADS. 

THE COMMON PLATE. 

THE Plate of general uſe ſhewn plate 2, fig. 8, (which 
ſuits both ſides of the road) is 6 feet long, g inches broad 
on the trod, and 5 an inch thick. The margin ſtands 2 
inches high 7 OR the plate, and is 5 an inch thick where 
it joins upon it, but is tapered to the top (which is round- 
ed) to 5 of an inch thick, for the convenience of mould- 
ing. There muſt be counter funk nail holes within 1 
inch of each end, and the lugs for fixing the plate in the 
ſleeper oy be 13 of an inch long, and meaſure when 
put on 4+ inches broad over the bottom. One end of 
the common plate is ſhewn on an enlarged ſcale, fig. 9. 
The youu muſt be particularly careful to make all his 
models 45 inches broad at the ends, as a want of atten- 
tion to this, occaſions a great deal of trouble when the 
plates are laid down. The weight of this plate is from 
47 to zolb. 

This rail plate is well adapted to the corves heretofore 
deſcribed, and hurrying or putting by horſes ; - and when 
greater burdens are neceſſary to be taken in each corf, 
the plates may be ſtrengthened by calling them 4 or 45 
feet long, and the margins may be raiſed 3 an inch higher 

in 



b 
at W 6 Ei 4 TR. ————— * nnn IN EN TRIS 

* e 9 h r c oo dee, hg Lo 
p © CTA GE OO” Ns WET, W ah ef WR, 

ch 

tions 24. CAST IRON RAIL ROADS. 
in the middle, and tapered down to 2 inches at the nid; 
and if very great burdens are required, the metal may be 
made in general 3 of an inch thicker; and on the con- 
trary, if the corves are lighter than thoſe herein deſcribed, 
the plates may be made x of an inch thiner. 

THE SLEEPER. 

- Shewn fig. 10, on an enlarged ſcale, is g feet, 4 inches 
oug for the wide corf heretofore deſcribed, and g feet 
22 inches for the ſtraiter one; ſhould be ſawn out of Oak, 
AX or 5 inches broad, by 24 inches thick, and the plate 
muſt be ſunk down 1 inch deep into the ſleeper, and the 
Toad mult be laid down 224 inches wide, to ſuit the nar- 
row corf, and 24 inches wide to ſuit the wide one, afford- 
ing about 8 or à of an inch play in the corf wheels, 
which will be found quite enough in the ſtraight or ealy 
bendin 8 roads, but for very quick turns the play requires 
to be 14 2 inches. 

BROAD ENDED PLAIN PLATES. 
Shewn fig. 1. The narrow end joins the common 

roads, and the broad end (1 inch en than the other) 

joins the turn plates next explained. e Fa 



CAST IRON RAIL ROADS. [25, 
PLAIN TURN PLATES. 

. Uſed for going round a turn, ſhewn fig. 2. The trod 
or tread of theſe plates are 4 inches broad, and forms , 
quadrant; and on account of the turn muſt be laid 15 

inches ſtraiter than the ſtraight road. The margin of the 
inſide plate is drawn with a radius of g feet 2 inches, and 
that of the outſide plate is drawn with a radius of 4 feet 
11 inches, which will be found convenient for the nar. 

row corf, and for the wider corf the outſide margin muſt 
be drawn 14 inch wider. 

r 

PLATES for turning into BENKS or BOARDS. 

Shewn fig. 3. The trod in the ſtraight part of theſe are 
31 inches broad, and the circular part 4 inches broad, 
and forms alſo a quadrant: a view of the figure will ſuf. 
ficiently explain it; and for turning into benks, where 

more room can be given, the breadth of the plates may 
be the ſame as the other, but the margin of the inſide 
plate may be drawn with a 4 feet radius, and muſt form 
a WO alſo. 

1 _ POINT ER PLATES. Fg. 3 
Uſeful for takin g the corves upon the roads; the len gth 

of theſe pointers may be about 4 feet 6 inches or 4 feet 
g inches; the pointer end of theſe are 3 inches broad, 

F which 



of plates (d) muſt be as often 

CAST IRON RAIL ROADS: 
which admits of them lying 2 inches cloſer together at 
that end of them, and "_—_— ch corf paſs on with 228 
friction. 

26. 

” 
— » — — — - 

PASS BYE PLATES. Ws 
Uſeful for 2 horſes going contrary ways and paſſing 

each other with a draught of corves. The models iri 
general of theſe plates ſhould be 4 inches broad on the 
trod, as they are obliged to be laid a little ſtraiter than 
the common roads. A ſight of the figure clearly repre- 
ſents the mode of turning out to the right hand, and paſ- 
ling, which is done very ſafely, and without a fetch raul, as 
is required in common waggon ways. The firſt pair of 
plates (a) arg are 6 feet long continue ſtraight for 4 
feet, and are 72 inches broad at the broad end. The fe- 
cond length (h) is a double ſet, the ſhorteſt of them muſt 
be 7 feet 3 inches long. The third length (c requires 

to be only 6 feet long. A view of the figure will con- 
vey a more clear idea than any explanation that can be 
given, obſerving only, that the narrow part in the length 
(c) where the margins require to be double, on account 
of a part of the middle plate being -without a margin, 
muſt be only 24 inches wide; and the common length 

repeated as to allow ſuffici- 
ent room for the a ſtand in the paf- 

ſing. 



CAST IRON RAIL ROADS. (27: 
ling. To prevent the corf wheels running againſt the 
point, Ce) it is neceſſary to raiſe that ſide of the road 2 
or 3 inches higher, for the length of g or 4 pairs of plates; 
and ſuppoſing a branch of road is required to be made to 
a new pit, or any particular place, one end of the above 
deſcribed paſs bye (viz.) (a) (b) and (c) will, accommo- 
date ſuch purpoſe, taking out the plate, (/) and ſhorten- 
ing the two next adjoining plates, and introducing the 
long plate fig. 13, with the ſwitch rail (g) upon it, which 
works upon a pin, to turn the corves occaſionally out of 
the direct line of the road; the part ( being a ſtop to 
prevent the funtch (g) from flying out too far. 

| — 
PLATES for the M OVING DOUBLE ROAD, to convey large 

| coals upon, the GROUND, for STACKING them. = 
4. ſhews the platform of the firſt pair of plates; 

as 95 Eaers g lies nearly level, and the ground deſcend- 
ing, the pointer part (a) which lies upon the planking, 
muſt bend a little downwards, to make it lie ſolid; a part 
of theſe plates are alſo ſhewn, plate g, fig. 1. For 5 in- 
ches long, it is let into the planking, and the ſmall holes 

take £ inch diameter pins of iron, to hold the plates in 
their places. The ſecond length of plates for the Jinney, 
which are thoſe chiefly uſed, fig. 5 ſhews the platform of 
one pair, and fig. 11 ſhown a ſide view of the margins. 

Fig. 



28. CAST IRON RAIL ROADS. 

Fig. 14 ſhews the oak ſleeper for the double road once] 
4 pins, each 4 an inch diameter ſtanding up, which goes 
into the kt wa in the margin, and holds the plates at pro- | 
per diſtances. The end of theſe plates muſt be taken a” 
little under the ſquare, that they may move about with. 
out We g the joints. ke 

12 4 TY 5 1 
2 1 

# 

PLATES for EASY TURNS in the ROADS. 
Fig. 6 ſhews a pair of plates which bend .18 parts of 

an inch in the middle, are drawn with a radius of 100 
yards, and accommodate a turn of 9 inches in every 5. 
yards, the road being 2 feet wide. The long ſide of the. 

long plate meaſures 6 feet, and the ſhort ſide of it 5 feet 
11.94 inches. The long ſide of the ſhorter plate is 93 7 
feet 11.46 inches, and the ſhort ſide 5 feet 11.37 inches. 

If a few of theſe turning plates are wanted, this great | 

accuracy is not ſo important, but if a great length of them 
is required in a road, if this accuracy is not attended to, 
the joints will be open, and a great deal of friction will 
be unneceſſarily added. It muſt be further obſerved, that 
the ns fide of the roads in all turns, muſt be raiſed 2 
or 23 inches higher than the inſide, by which means the 
gravity of the loaded corf takes the friction of the wheels 
from the inſide margin of the er: 'Y 

* i 
» * x . * 
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CAST IRON RAIL ROADS. [29. 
If a road is wanted to accommodate a turn of 18 in- 

ches in 5 yards (equal to the ſweep of a radius of 350 
Pyards,) theſe plates muſt bend *.37 of an inch in the mid- 
dle; the long ſide of the outer plate mult be 6 feet, and 

the ſhort. {ide of it 5 feet 11.88 inches. The long fide 
of the inner plate will be 3 feet 10.93 inches, and the 
ſhort ſide of it 5 feet 10.8 1 inches. For a bend of 12 
inches in every 5 yards, (equal to the ſweep of a radius 
of 75 yards,) the plates muſt bend .24 of an inch in the 
middle. The long fide of the outer plate will be 6 feet, 

and the ſhort fide of it 5 feet 11.92 inches. The long 

fide of the inner plate will be 3 feet 11.29 inches, and 
the ſhort ſide of it 5 feet 11.21 inches. For a bend of 

6 inches in every 5 yards, (equal to the ſweep of a radius 
of 150 yards,) the plates mult bend .12 of an inch in the 
middle; the long fide of the outer plate will be 6 feet, 
and the ſhort ſide of it 5 feet 11.96 inches; the long fide 
of the inner plate will be 3; feet 11.64 inches, and the 
ſhort ſide of it 5 feet 11.6 inches. 

Io explain more clearly what is here meant by a cer- 
| tain deſcription of turn (viz.) 6, 9, 12 or 18 inches in every 
5 yards, ſee plate 2d, fig. 15, where (a) to (b,) (b) to (c,) and 
(c) to (d) meaſure 5 yards, and (e) to (b,) (e) to (c,) and (e) 
to (d) meaſure 6, 9, 12, or 18 inches as neceſſity requires; 
by which mode 7 as out you attain a Me” turn. 

G.... P FINNEY 
* 27 Hundred parts of an Fa 



JINNEY 
FOR CONVEYING THE CORVES ABOVEGROUND: 

P LATE 3, fig. 5, gives a front view of the jinney, the 
barrel (a) of which is 4 feet 6 inches diameter. Fig. 10 
ſhews the ſide view of it, and fig. 1, ſhews the platform 
of it, which turns upon a pin in the center, and points to 
any required direction. A part of the planking for the 
corves to turn upon, and the points of the plates (bb) is 
alſo ſhewn. The ground on which the coals are ſtacked 
has a deſcent of about 3 inches in the yard from the jin- 
ney, and the momentum of the full corves going down 

the inclined plane, with the aſſiſtance of the commu- 
nicating ropes, takes the empty corves back to the jmney. 
If power is wanted, there is a handle (c) to afhiſt the innen, 
and if it has too much . there is a brake (dd) to 
retard its progreſs. 

FINNEY for CONVEYING the CORVES UNDERGROUN D. 
Plate 3d, fig. 7, gives a front view of the jinney; the 

two rope barrels (e e) are fixed in two inclining board 
gates, on which the corves paſs, which are divided by a 
pillar of ſolid coal 4 yards thick. The ropes communi- 
cate round the barrel, and work upon the lame principle 
as the jinney above ground, before deſcribed, and the nar- 
row wheel (/) at one fide of the rope wheel, is to retard 
its motion by the application of a brake, 



31.] JINNEYS for CONVEYING the CORVES. 
ESTIMATE of the EXPENCE of the JINNEY ABOYVEGROUND, 

and SCANTLING of the WOOD. 
— — 

4. 8. 
ſuperficial yards of planking, 14 inches thick, and 
W for n V 5 4 6 
1 Sole tree 7 feet long, and 64 inches by 8 222 o 3 

2 Uprights, 6 feet long and 2 inches ſquare. . n o 3 
2 Side braces, 3 feet 2 inches long, and 3 inches by 222 8 

2 Sole trees, 6 feet long, and 4 inches ſquare . 0 3 
4 Braces, 4 feet 8 inches long, and 24 by 22 O 2 
1 Crown tree, 4 feet 10 inches long, and 3; inches ſquare,.... o 1 
1 Axletree, 3 feet 2 inches long, and 5 inches ſquare,....... O 1 
2 Croſs Met ls, 4 feet long, and 3 inches ſquare. O 1 
8 Arms. 4 feet 3 inches long, and 3+ by 22—————:.WtEBT . 0 4 
2 Cribs, 3 inches by 22, and 1 ſhroud 7 inches by 1,.....- 0.06 
1 Shroud for the middle, 24 by 1, and 1 ditto for the _— | 

TY Og”, open Hiro e copohb H.-Y > freed Fn j 0:4 
Boarding the face of: the wheel, A e eee * 0. 4 
The brake with 2 pieces, each 4 feet long, and 4 1 by 24, © 2 

1 Piece 2 feet long, and 4 inches by 3. oO o 
U . ene EEE ELSE pI ̃ ͤ ᷑ ceo ms O 15 
Carpenter's work and ſawing. ...... ....t r 2 2 

TOTAL AMOUNT. . 

ESTIMATE of the EXPENCE of the JINNEY UNDERGROUND. 

1 Axletree 20, feet long and 3 inches ſquare,......-.....:.--. 0 10 
16 Arms 4 feet long each, and 3 inches ſquare,.........--.... oO 6 
4 Cribs, 3 inches ſquare each, and 1 ditto gz by 3, and brake, o 13 
Boa ding on the face 3 inches broad, and 24 inches afunder;.. o 6 
2 Punches or props for the jinney to work in. o 3 
ben, T2... . eee —ecee 8 1 
"Le work and fxg, CV 1 10 

e o G O O oOo O O o 0 

8 |0 © © O o 

SE 

0 
0 
0 
0 

0 

6 

6 



MACHINE 
FOR OPENING DOORS UNDERGROUND. 

| na — — 

PLATE g, and ſig. 2, ſhews the fide view of the ma- 
chine, oo of which is required on each ſide of the door, at 
about 4 yards diſtance from it, to allow ſpace for a horſe, 
and room for the door to open. (g) is a moving lever, 
and (/) is a ſmall weight which holds the lever in a pro- 
per {tate for the corves to catch it; and the door is hung 

with a clap ſufficient to make it ſhut of itſelf. ' Fig. g, 
gives the platform of the machine, and (i ſhews the plat- 
form of the door. When the corves advance forward, 

tlie corner of the firſt of them runs againſt the lever (g, 
and pulhes it forward, until it has performed a ſufficient 
ſtroke at the other end of the leber to open the door, by 
means of the communicating rope (+). The Corves as 
they pals forward, hold the lever in its poſition, and when 

they have paſſed the lever, the board (1) (which forms a 
ſegment of a circle, and 1s nailed upon the door) prevents 
the corves from catching it. 

EST IM ATE of the EXPENCE of the MACHINE & Scantling of the WOOD. 

1 Upright 5 feet long and 7 inches ſquare, . . . 0 3 0 
2 Arms, 3 feet 3 inches long, and 3 inches by 21 . 
1 e 1 inch long, and 2 inches thick; g inches broad 
at one end and 4 at the other, | 
Wheel, 9 inches diameter and 2 inches thick, 1040) 

0 

0 6 

6 
Sheaves and fixing parts 3s. 8d. .. Iron work, — RAY 0 8 8 

9 

5 

LR EEE IEEE EEE EEE EEE EE EEE EEE ET) 

Carpenter's work and fixing 6s.....Caſt iron weight and TAP 
buſhes, 28. 3d. and Rope 28. 0d 0 10 

EXPENCE ot the MACHINE on one ſide of the DOOR, { 1 4 

„„ „„ SL „% „% „% „% % „ „ „% „ „% „% „% „% „% EY „ „ „„ 
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MACHINES 
FOR DRAWING COALS. 

TRE machines for drawing coals, alluded to in the in- 

troduction for the conveying of coals underground, being 

ſo great an acquiſition to collieries in general, eſpecially 
where the depths are great, the ſubject ſhould not be 

paſſed over without a further explanation. What is here 

meant by machines, are the different modes invented for 

the purpoſe of drawing coals or other minerals out of 
pits, without the uſe of gins, or jack rolls wrought by hand. 

Were I to enumerate or explain the many fruitleſs at- 

tempts, together with the few ſucceſsful ones of this na- 

ture, which I have ſeen or heard of, the taſk 'would be 

arduous indeed ; but a ſhort explanation of the principles 
of theſe in practice, which have fallen within the com- 

pals of my obſervation, may be uſeful to ſome of my 

readers. | | 

The moſt ancient machine in my knowledge, now in 
uſe, is that invented by Menzey, but there are few ſitu- 
ations that afford the requiſites neceſſary to that invention. 

A ſtream of water with a waterfall of abor+t hall the depth 
of the pit is neceſſary, if any buſineſs of conſequcnce niuſt 
be done. Its conſtruction conſiſts of two rope wheels 
fed upon one horizontal axis, which are fo proportioned 

H to 
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to the depths. of the water pit and coal pit, as to reach 
the ſeparate depths of the pits, by the ſame revolutions; 
and the power applied is a tub of water ge enough to 
overbalance the weight to be drawn. 

The ſecond is the common machine, greatly i in uſe in 
the neighbourhood of Newcaſtle-upon-Tyne, the con- 
Krudtion of which is, a water wheel and a rope wheel 
upon one horizontal axis; and the power is a ſtream of 
water ſufficient to overbalance the weight to be drawn. 

The method of obtaining this ſtream of water in all the 
collieries in the neighbourhood of Newcaſtle-upon- Tyne 
and Sunderland, where there are, I preſume, no leſs than 
30 or 40 in number, is a Fire Engine placed by the fide 
of the machine, which raiſes the water alternately to the 
top of the wheel; but in two collieries where I have 

adopted them, the ſcheme is more advantageous than 
thoſe at Newcaſtle, being able to do without a Fire En- 
gine erected ſolely for that purpoſe ; in the winter ſeaſon 
when water is plentiful, and the engines are generally 
ſufficiently employed with draining the collieries, we 
have the aid of adjoining brooks which do our buſinels; 
and in the ſummer ſeaſon, our engines are ſo conſtructed, 

as to apply a part of their power to raiſe the water to the 
ws of the wheel, 

The 
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The third and laſt, of any importance in my know- 
ledge, is the Fire Engine immediately applied to the act 
of drawing without the aid of a water wheel, of which 
there are ſundry kinds. One is the invention of Meſſrs. 
BoLTON and WarrTs, another of Mr. CAMERON, which 

does not differ much in principle, and a third is the com- 
mon-fire engine, which was firſt reduced to practice by 
the Engineers of Colebrook Dale colleQively. | 

Where the ſituation is ſuitable, the machine invented 

by Menzey has ſimplicity to recommend it, and by draw- 
ing two corves at a pull, is capable of doing a great deal 
of buſineſs. The common machines with a water wheel 
and engine, have been chiefly built before the third plan 
of a fire engine applying its power immediately, was made 
manageable and uſeful ; and as it does not require more 
than half the power when the engine alone 1s applied, 
and the original expence being little more than one third, 
we can have no difficulty in condemning the further in- 
troduction of the water wheel, excepting where a brook 
can be conveniently had to do the buſineſs. | 

It ſeems ſomewhat extraordinary, that the drawing by 
machines has not yet made greater progreſs in the ſouth- 
ern parts of this kingdom, which I can fee no objection 
to, but in two points, and thoſe in few caſes only amount 

| to 
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a real difficulty; the firſt is the extra. hurrying, putting or 
conveying underground, and the ſecond is the difficulty of 
drawing coals up the ſhaft in ſuch corves as are capable 
of being introduced in theſe parts, where the coals are 
large, with the quick pace of a machine. In anſwer to 
the firſt objection, I can only obſerve, that the inſtructi- 

ons, here laid down for making corves and rail roads, in 
ſituations where the bed of coal affords height for a horſe, 
or poney 12 hands high, will enable any proprietor or 
manager of works, to take the coals three or four times 
the diſtance, without incurring any objectionable propor- 
tion of comparative expence; and even where men or 
boys only can be introduced, the quantity conveyed, and 
the diſtance, may be greatly increaſed; and with reſpect to 
drawing up the ſhafts at a quick pace; being myſelf the 
patentee for the invention of conductors to prevent da- 
mage to the corves and ſhafts, I will only recommend it 
to the intereſted public, to take a view of the methods 
now eſtabliſhed at ſundry collieries near Sheffield, Barnſ- 
ley and Leeds, and let them judge for themſelves. Theſe 
conductors are nothing more than two or three upright 
rods of deal 4 inches by g, braged upon oppoſite ſides 
of the pit, forming mortiſes or channels, by which the 
corves are conducted, being ſuſpended upon croſs-bars 
with rollers at their ends, which run within the mortiſes. 

| THE 



THE FIRE ENGINE. 

THE nature and principles of the common fire or ſteam 
engine having been heretofore ſet forth and demonſtrated 
by much abler pens, and being now, it is preſumed, very 
well underſtood, I ſhall be filent upon that head; but 
when the principles are perfectly known, there remains a 
great deal to be done to proportion the various ſizes and 
ſtrengths of the materials, ali a arrange them i in a proper 
marmer. f | 

If we give a — Loc S this — 26. gc we behold 
with aſtoniſhment, fire engines, even at the preſent day, 
that do not more than half the buſineſs they would be 
capable of, if properly conſtructed. The various appli- 
cations to which the fire engines under my care are adapt- 
ed, have afforded me the opportunity of making ſeveral 
obſervations in this moſt uſeful of all machines, which I 
conceive to be of too great importance, to paſs unnoticed, 

and have been ſo fortunate as to hit upon ſome deviati- 
ons from the general rule in certain engines I have erect- 
ed, which have produced an effect far exceeding my ex- 

pectations, and which I flatter myſelf will be deemed 
worthy the attention of engineers, as I can inform them, 
I have obtained a conſiderable addition of] Power, with- 
out at increaſe of fuel. 

x * | "SW... 
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It is a well known principle in ſteam engines, that the 
more perfect the vacuum can be made in the cylinder, 
the greater power you will obtain; and as the vacuum is 

obtained by ſteam, and a jet of cold water, it is obvious 
that the higher the jack bead ciſtern is placed that com- 
mands the injection, the more minute will be the divi- 

ſion, and the more rapid the diſperſion of the particles of 
water which condenſe, and in conſequence, the more 
perfect the condenſation. What then can we expect of 
thoſe engines whoſe ciſterns are placed at the hei ght only 
of 12 or 14 feet above the top of the cylinder, compared 
with the ciſterns of the engines above alluded to, which 
are placed about 36 feet above the top of the cylinder, 
the conſequence of which is, that we obtain a more per- 
fect vacuum than thoſe cylinders can obtain with a low 
fixed ciſtern where the injection riſes faintly. 

In order that my readers may compare the operation 
of a ſteam engine above alluded to with others now in 
uſe, and judge for themſelves of their reſpective merits, 
I muſt inform them, that the diameter of the cylinder 1s 
61 inches, with two boilers each 1 45 feet diameter, which 

conſume 10 cwt. of ſmall coal or ſleck in an hour; and 
works a ſtroke 8 feet 6 inches long. For a particular 
plan of it, ſee plate 4, in which fig. 1 gives a fide, view, 
hg. 3 a front view, and fig. 8, the platform. The front 

and 
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and fide view of its working geer is alſo ſhewn fig. 2, on 
an enlarged ſcale. This engine lifts a ſet of pumps of a 
13 inches working barrel 244 fathoms, a 13% inches ſet 
234 fathoms, a 15 inches ſet 7 feet 4 inches from the 

center of the beam, (which is 25 feet long) 3 fathoms, a 
154 inches ſet 6 feet 24 inches from the center of the 

beam 54 fathoms, and the jack head ſet, which is ꝙ inches, 
at 8 feet from the center of the beam, 10 fathoms; all of 
which when proportioned to the end of the beam, makes 
it appear that the engine . to 7b. uw n inch 
upon the piſton. | 

When it better ſuits the convenience of the work, we 
draw the 13 inches ſet of pumps only 4 54 fathoms high, 
and work a 7 inches {et alſo the ſame height, and take off 
the ſhort iſts, which brings the engine to 74lb. preſſure 
upon the ſquare inch ; but the former ſtatement is the 
general ſitxration of the engine, in which it performs 12 
ſtrokes each, 83 feet neat, per minute, without laying any 

unreaſonable burden upon the boilers. 
Perhaps there is not a cylinder of 61 inches diameter 

upon the common conſtruction that works to 7tb. to the 
inch, and performs above 10 ſtrokes per minute 7 feet 
long each, with a moderate quantity of ſteam, except thoſe 
built upon the ſame conftruttion, ſince the engine alluded 
to was eretted, and this it appears is doing near half as 
much more buſineſs, For 
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Poor the information of ſuch miechanicks, as have not 
had- an opportunity of making experiments on the 
þozver, or burden upon the piſton, by which the engine 
will do the moſt execution, I muſt inform them; that 
when I annexed the ſmall lift of pumps 7 inches diame- 
ter above mentioned, which raiſed the burden of the cy- 

linder to 85l1bs. per ſquare inch, upon the piſton, it would 
not, notwithſtanding the utmoſt efforts were exerted with 
the boilers, perform above g ſtrokes per minute, each 
ſtroke only 8 feet long, which is far inferior to the exe- 
cution, when burthened to 71bs. per ſquare inch only.— 
I alſo gave this engine a trial with a burthen of 6.11bs. 
per ſquare inch, in which ſtate it performed more real 

execution than when burthened to 8 lbs. per inch, and 
ſomewhat leſs than when burthened to 7lbs. per ſquare 
inch; but as the two material parts of the engine (viz.) 
the regulator and injection by frequent working can ſel- 
dom be kept perfect, I would recommend that no engine 

ſhould be laid to a hither burthen than 64 or 6 lbs. 2 
uare inch. 

As every article af the engine chat alluded to is upon 
the common conſtruction, excepting the raiſing of the 
ack head ciſtern to a good height, we muſt inevitably 
conclude that the extra merits it is poſſeſſed of, muſt ariſe 
from that cauſe, together with a judicious arrangement 
and proportioning of its conſtituent parts, In 
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In zuliice to the public, I cannot conclude this ſubject 
without obſerving, that the method of fitting up Engines 
with valves, is m my opinion preferable to the common 
regulator and injection cock, as heretofore deſcribed, be- 

ing much leſs liable to be out of order, and more eaſy to 
repair; and the annexed plan, plate 4, fig. 7, ſhews a 
ſide view of the low part of the cylinder 48 inches dia- 
meter, and working geer, with a ſteam cheſt upon a good 
conſtruction, (a) being the ſteam valve, ( the injection 
valve, (c) the hotwell, and ſink pipe, and (d) the plug to 
work the irons; and fig. 6 ſhews a front view of the 

ſame. 

What I have now chiefly to offer in regard to the Fire 
Engine, 1s to give the ſtrength and proportion of all the 
parts, and of all dimenſions of engines, in the beſt man- 
ner I am able, from the reſult of extenſive practice, 

and accurate obſervation. Theſe dimenſions apply ge- 
nerally to the common engine fitted up with a regulator 1 

and injection cock, and the alterations that take place in 

fitting up the engine with a ſteam cheſt and valves, are 
explained in the following inſtructions, given under the 

heads of fire engine materials proportioned, and directi- 
ons for building the fire engine. 

It a no elucidation to enable us to conclude, that 
K the 
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the weight or preſſure at the bottom of the pumps 1s 
much greater than at the top, for which reaſon I have 

endeavoured to proportion the thickneſs of the metal of 
the pumps to the burthen they have to ſuſtain. It will 
alſo be obſerved, that all the directions hereafter given rela- 
ting to the fire engine, ſuppole the ſtroke to be g feet long, 
and to work 84 feet neat in common; and I have in my 
directions for engine houſes, endeavoured to keep them 
as ſmall as can conveniently be diſpenſed with, to avoid 
ſuperfluity in expence, and ſhorten the timber; and the 
mode of fixing cylinders upon pillars, and ſcrewing them 
down by under croſs beams, I find by experience to have a 

better effect, than any ſtrength or quantity of croſs beams 
in the way of hanging the cylinder, that can poſſibly be 
introduced. 

The annexed table given in the Pages 76 to 81 inclu- 
five, ſhews the diameter of the cylinder ſuitable to ſun- 

dry depths of pits and diameters of pumps, and the water 
ſuch engine will draw in a minute and in an hour, per- 

forming any given number of 6 feet ſtrokes. For example 
a 10 inch bore for a pit 30 fathoms deep requires a cylin- 
der 43-1 inches diameter; draws 20 gallons of water at 

a 6 foot ſtroke, and by working 12 ſtrokes each 6 feet 
long per minute, draws 240 gallons of water per minute, 
or 228 hogſheads and 36 Fang in an hour, and. of 

courſe 
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courſe if the engine works a g feet. ſtyoke, it will draw 
juſt half as much more water as the table ſets forth, But 
the cylinder muſt always be made larger than the direc- 
tion given in the tables, as 6 lbs. per inch is a ſufficient 

burthen for am engine to work to, and the table is calcu- 
lated at 71bs- per inch, and a further allowance muſt alſo 
be made for the Jack head, and in calculating thoſe allow- 
ances, the tables given in pages 82 and 83, will be uſeful, 

FIRE ENGINE MATERIALS 
PROPORTIONED. 

Boilers Saba to Cylinders, fee page 7 

Conſtruction of Boilers, ſee plate 4, fig. 3 

1 HAVE in the courſe of my practice, tried both flange 
boilers, and plain ſided ones, with concave and convex bot. 
toms, but muſt give greatly the preference to the plain 
ſided ones with concave bottoms; ſee the table of direc- 

tions for making or planning the boilers, page 89, where 
the thickneſs of the plates and weight thereof are alſo gi- 
ven; and I-would adviſe, that no boiler ſhould be con- 
ſtructed of a larger diameter than 17 feet. The annexed 
tang page 88, gives the exact len mgth, and breadth of the 

Plates 
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plates at each end, for boilers of all dimenſ
ions, 2 1 

the top plates of a boiler require to ſwell a little in * 

middle, ſee the table page 91, which gives the interm | 
diate breadths of them 1 in rw nA parts. i | : * «t 

a 

„ 
* 

: 

op 

DIRECTIONS to the BLACKSMITH for making BOILERS, 8 

. The rivet holes of the boder bottoms ſhould. be full 

2 an inch diameter, as far as the top of the flue plates, and? 
NES be 2 inches aſunder from center to center of the? 
holes, and for the top of the boiler, they may be 3 an 

inch diameter, and 14 inch aſunder from center to cen 
ter. The over lap of the plates ſhould be + of an inch 

on each ſide of the center of the rabbit holes, which makes 

the joints 15 inch broad 1 in the double Plate. 

The proper HEIGHT of WATER in BOILERS. 
The Water ſhould always ſtand not leſs than 2 or 3 

inches below the joint at the top of the flue plates, and the 
gauge cock ſhould go down to the top 1 the water. 

TXT 

DIRECTIONS for FIXING the BOILERS. 
. thr th e 7. 

ches below the top of the boiler, and in the valve engme! 
it falls 2 feet 1 inch below, and dor the height of the 

boy 
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ENGINE MATERIALS PROPORTIONED. [4 5, 
boilers ſee page 89; and the upper ſide of the grate bars 
in all engines muſt be 13% inches below the laggon or 
loweſt part of the boiler, which laggon ſtands upon pillars 
about 15 inches ſquare and 15 inches aſunder. 
The center of the boiler of the common engine muſt be 
placed at right angles from the center of the cylinder, and 
of the valve engine that ſtands at right angles from the 
ſteam cheſt, and the boiler muſt be placed at ſuch a diſtance 
from the outſide of the engine-houſe as to leave a ſpace 
of 19 inches, which allows ꝗ inches for flue, and 10 inches 
for brick work. | | 

The height from the aſh hole to the top of the grate 
bars ſhould be 2 feet 9 inches, and the foundation ſhould 
be ſunk 5 or 6 inches lower, for pitching. 

The afh hole of the boiler ſhould extend 1 foot beyond 
the center of the boiler, and the length and width of the 

aſh holes before they are contracted for the fixing of the 
door, are given for boilers of every ſize, page 75. 

The mode of fixing the boiler upon brick pillars, and 
incloſing it with a circular wall 10 inches thick, as high 
as the womb of the boiler, and 5 inches thick above, in 
the ſhape of a bottle, I do conceive from 7 years practice, 
to be a very good method, the heat being admitted to the 
boiler in a very impartial manner, which not na pre- 

| ſerves the boiler, but the oo bars alſo, 
: CAST 

ap 
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CAST" IRON PLATES laid over ASH HOLE, plate 5, fig. 22.2; 
The top ſide of theſe plates lies level with the grate 
bars and door frame, and makes up the ſpace between 
them; and ſhould be caſt 2 inches thick in the middle, 
and 1+ at the ends. For 32 285 dimenſi ons of theſe 

| plates, ſee table, page 75 

I 'The plate that lies over the door frame againſt the 1 
| gon of he boiler, muſt be hollowed out as ſhewn plate 4, 
fig. 13; with the radius of the boiler at the bottom of the 
flue plates, given in the table, page 89 ; the breadth of the 

| broadeſt part of theſe plates may be about 13 inches, and 

the length of them may be about the medium length of 
the long and ſhort fide of the plates above deſcribed, and 
ſhould be caſt about 2 inches thick. 

BUCKETS of CAST IR IRON, Plat 5, fig- 36, 37, 28. 
All buckets above 9 inches diameter, to be caſt 14 inch 
leſs than the working barrel when turned, and ſmaller ones 
about 2 or 1 inch leſs, and thoſe that exceed 14 inches 
diameter ſhould be raiſed a little on the ſides, for the eaſe 
of the lids opening and ſhutting, ſee plate 5, fig. 39, 40, 
41, and the ſides of the bucket ſhould taper about + of an 
inch in every inch deep. For the depth of them and the 
ſtrength of the metal ſee page 74, and if calt in braſs, may 

do a little thinner. D 
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CLACK, and BUCKET SHANKS. 

For the firength of the enn iron, ſee table Page 74˙ 

| ö CLACKS. hs oy Fn 
'To be caſt by the directions given for the buckets, ex- 

cepting only, that the diameter muſt be + an inch leſs 
than the working barrel. The firength' of is hoop of 
malleable iron for holding on the leather upon the bucket 
and clack is ſhewn _ Page 74. 

CATCH PINS. 
To fix in the heads of the regulator beam, are 55 of 

malleable i ironz . the length and * 8 I. 
— ͤ — ——— — 
— — — — 

cri LINDERS. See plate 5, fig. 1. 

For the common engine, require the ent the a 9 feet 
ſtroke to be 10 feet, and muſt be bell mouthed + of an inch 
on each fide; the cup ring to be placed 3 inches from the 
top, ſhould be 2 inches broad and + deep; to have 4 lugs 
for hanging it, fixed at g feet 4 inches from the top of the 
cylinder, 2 of which ſtand on each fide of the cylinder op- 
poſite each other, as dotted upon the platform of the cy- 
linder bottom, fig. 5, with a hole in each lug 15 inch ſquare. 
A o inch cylinder requires theſe lugs to be 3 inches deep, 
a 60 ſhould be 25 deep, a 50 ſhould be 2 5 2 40 

L 2 2 mould 
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3 | ſhould be 1 4 deep, and a go ſhould be 11 inch deep. 
Ihe metal of a 56 inches cylinder and upwards, to be 

left 15 inch thick, when bored; of cylinders from 46 to 
55 may be 1 inch thick, and of 45 inches-and under to 
be left 2 thick. The flanges of 1 cylinders as high as 
40 a wil diameter, ſhould be 35 inches broad, and all 
above that ſize ſhould be 4 inches broad. The thickneſs 
of the flange of a 56 Inches cylinder ſhould be 14 inch, 
for a 50 ſhould ve 15 thick, for a 40 to be 14 thick, and. 
for a go to be 14 thick. The holes in the cylinder flange 
may run g or 10 inches aſunder from center to center, and 
ſhould be for all Cylinders under 40 inches diameter 14 
ſquare, and all above 1 ſquare. The cylinder for 5 

valve engine muſt be 10 feet 6 inches long, and admits the 
ſteam by an oblong hole, as cloſe as poſſible to the flange, 
and the oblong pipe projects out 5 inches, with a flange 
upon it for the ſteam cheſt to fix to, as appears plate 4, fig. 
7, and muſt have a ſnift pipe which falls fair between the 
lugs, and ſtands oppoſite to the ſteam * 

CYLINDER BOTTOMS. 5 

For me common engine ſee the platform plate 5, fig. 
3, and ſide view fig. 2 and g, which. require to be caſt 12 
inches deep, including the flange and bottom. The pipe 
in the center to o admit the ſteam in a 70 inch cylinder 

(which 
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(which ſtands in all exiſes 3 inches above the bottom and 

- inches below it) ſhould be 13 inches diameter; for a 60 
12 inches, for a fifty 105, for a forty, 94, and for'a go, 

| ſhould be 8 inches infide diameter. The metal of 
the ſides to be the ſame ſtrength as the cylinders, and that 
of the bottom and flange to be the ſame thickneſs as the 
flange of the cylinders above deſcribed. The fink pipe 
for all cylinders above 40 inches diameter to be placed 
fair under the ſnifting, and nearly cloſe to the ſide of the 
cylinder, projecting 4 inches below the bottom, includ- 
ing the flange, and to be the ſame diameter as the ſink pipe 

hereafter deſcribed, page 63; but for cylinders under 40 
inches diameter it muſt ſlope away from the bottom, as 

deſcribed in plate 5, fig. 33, and requires a ſink pipe of a 
particular deſcription ſhewn fig. 34. The jnift pipe ſtands 
nearly oppoſite the injection, a projects 5 or 6 inches, 
and ſhould be for all cylinders, 43 inches inſide diameter. 

The injection pipe muſt not be fixed fair in the middle 
of the cylinder, (or half way between the lags, but muſt 
be fixed 5 inches to the left hand, (looking towards the 
cylinder,) and muſt alſo be laid down to the flange as 
cloſe as poſſible; the inſide diameters of theſe pipes are 

given page 72. There muſt be 4 lugs caſt upon the bot- 
tom with a hole in each lug 14 inch diameter, (to take 
the bolts aba in the ON for the res of ſcrewing 

25g _ down,) 
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down,) for all cylinders 45 inches diameter and upwards, 
which lugs muſt not be caſt to ſtand under the hanging 
lugs of the cylinder, but to fall juſt half way between them, 
the thickneſs of them to be the ſame as the Hanging lugs, 
and only 6 inches ſquare. The cylinders under 4 5 inches 
diameter require only 2 lugs and pillars, but cannot be 
fixed ſquare of the houſe, without interfering with the 
communicating pipes, and the ſtairs or ſteps leading down 

l to the 4ſ hole; they muſt therefore be fixed in an angular 
tate, which angle muſt be juſt 26 degrees to the right 
hand of the center of the communicating pipe, and taken 
from the center of the cylinder; in which poſition the 
under croſs beam will alſo lie for ſcrewing down the cylin- 
der, and leave a road down to the aſh place. The ek 
beams ſhould be oak, and a 15 inches brick wall ſhould 
be taken up under them, to make them ſolid; but where 
the angular beam is put in, two brick pillars will be ſuffi- 
cient to ſupport the croſs beam if fixed in their proper places. 
The oylinder bottom for the valve engine of every ſize is 
caſt ſquare, and requires no ſides to it, has a þ mk n w_ 
ee _ but without a fream Pipc. 

| CROSS BEAMS under the PILLARS... 

12 5 ſcrew down the cylinder above mentioned, muſt lie 
1 15 7 inches below the plug floor in the common engine, 
but i in the valve engine theſe beams form a part of the plug 
floor, See their eau &c. Page 70. CISTERNS, 
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ENGINE MATERIALS PROPORTIONED. [51, 
Sees 

| CT BENS: 
For the 324 head that ſtands upon the top of the engine 
houſe, ſee their particular dimenſions page 70. 

3 — 

COMMUNICATING PIPES, plate 5, fig. 24. 
For the common engine, the length to the extreme 

point of the flange is given page 71, and the metal of all 
ſhould be 7 of an inch thick, and that of the flanges 15 
thick, and 4 inches broad, 'The angle of the flanged end of 
the communicating pipes of all, to be 35 degrees, and muſt 
be hollowed out by a circle of the radius of the boilers, 
and the valve for letting out the ſteam may be fixed near 
the flange. A caſſ iron ring about 14 inches long, and metal 
inch thick, for ſecuring the joint next the receiver, is 

much preferable to a lap joint, and ſhould be made large 
enough to allow 2 of an inch for wwedging. 

For the valve engine they are required to be about 2 

feet longer than thoſe for the common engine, with a 
flange at the end to join to the ſteam cheſt, and I would 
adviſe them to be caſt in 2 parts, with a nag to make the 
Jant Ws: as deſcribed above for the common engine. 

* 

4 7 

oY x Bo 
m5 * ba © CYLINDER BEAMS. 
To hang the e upon, for paniculars ſee Page 70. 

| "CHIMNEY PIPES. Hs 
For the boilers, ſee the diameters of them Page 75. 
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62. ENGINE MATERIALS PROPORTION ED. 
DOOR FRAMES, plate 5, fig. 10. 

For all the boters, the inſide height ſhould be 135 in- 
ches, and width 19 inches, the uprights (with holes in them 

for the hooks 1 ſquare) to be 4 inches by 5, and the length 
of the top and bottom ou about 5 feet, amd 4 inches 
ſquare. : | 

— 

| ENGINE HOUSES. 2 2 

| The inſide dimenſions, and ſtrength of the walls is wem 
page 70, and the ground plan of an engine houſe is ſhewn_ 
plate 4, fig. 8, and for the number of bricks, maſons bill, 
and quantity of lime and ſand uſed in all en . houſes, 
in medium ſituations, ſee page 70. | 

© FRAMES in the ENGINE HOUSES. 
Laid in the walls at the height of the cylinder beams and 

regulator beam to Ws 4 . ſee page 7¹5 and r 

4, fg. 5. 

GUDGEONS, plate 5, ad 18, 19. 

Proper for the regulator beam to work upon, with a little 
curve, and are ſuppoſed | to be ſunk down 1 inch into the 
beam, which requires no other faſtening than 8 iron 
ſerews 12 or 14 8 long, ſcrewed all their length, com- 
bas called zood UI The — or working 1 
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of the n ſhould always be 1 inch deeper than a ſe- 
micircle, and project about 4 inches beyond the ſides of 

the beam; for particulars ſee page 71. The chair for the 
gudgeon will be _— underſtood by veſerrun g to the plan 
plate 5, fig. 20. 21. 

GRATE BARS and BEARING BARS, plate 5, fig. 11, 12. 

The grate wy to be caſt 6 inches deep, 3 inches broad 
at top and 1+ at the bottom, and W 8 have knobs at 
one end to hold them an inch or 14 inch aſunder, and 

knobs alſo in the middle of them 3 inches deep, to pre- 
vent them from bending. 

The bearers of the grate bars ſhould be about 6 . 
by 4; for the length of all ſee page 75. 

HOTWELLS, plate 5, fig. 8, g. 
For the common engine to be caſt 4 of an inch thick, 

and the height of all g feet, the outſide len gth of all at the 
top 4 feet, and at the bottom 18 inches, and the ſhout to pro- 
jeh inches. The center of the feexling pipe on the ſides 
of the hotwell to be all fixed 135 inches high, and to 
project about 9 inches; they muſt not ſtand at right angles 
to the hotwell, but muſt flope inwards, forming an angle 

1 
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of 40 degrees, and ſhould incline downwards about 20 
degrees, to point to the boiler ; for A ſee page 
71. 

e watve: engine plate 4 ind fig: 7, (e ) ſhews weir 
conſtruction. 

INFECTION PIPES, plate 5, fg. 25. 

Shews one of them with a branch upon. it, to ſeed the. 
piſton, and ſhould be made as much as poſſible of caſt 
iron, the metal 3; of an inch thick, and that of the flanges 4 
thick. The injection pipe which lies within the cylinder of 
the common engine, ſhould be alſo of caſt iron, metal 5 
an inch thick, and wedged in the pipe caſt on the cylinder 
bottom, and the diameter of theſe pipes may be 2 inches, 
leſs than the directions for injection pipes given page 72. 
One end of this ſmall pipe is caſt cloſe, and a ſmall door 

is fixed on the upper ide of it, as deſcribed plate 5, fig. 15, 
This door 1s covered with a plate of malleable iron about 
2 of an inch thick, and in the middle of this plate is cut 
a ſquare hole for the purpoſe of injecting, which plate may 
be adjuſted by raiſing the fide with leather to make the 
jet ſtrike fair on the center of the piſton ; the ſize of the 
injecling hole is given page 72. 

For the valve engine the method of adi gi is ſhewn 
plate 4, fig. 7. * 
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' FACK HEAD WORKING BARRELS. 
Performing; of the length of the full froke of the en- 
gine, the diameters of them. are giveh page 72, which 
will be found to afford water enough for condenſing. 
The length of the working barrel for a 6 feet ſtroke ſhould 
be 8 feet, and metal 4 thick when bored, and flanges 14 
inch thick. The An gth of the jack head JOG rods are 
given page 72. 

INFECTION COCKS. 
To be made of braſs with ſquare ſhanks; they are uſed 

for the common engine only; ſee the water way of them 
Page 72. 

FACK HEAD PUMPS. 
The metal of them may be £ or à thick, and the joints 
may be either ſpigot and faucet, or haboy Joints run with 
lead and regulus. The diameter of theſe do not require 
to be more than the working vorrel, as no rod works in 
them, 

————_ — 

MAIN CHAINS. 
| To fix to the martingals of the regulator beam, ſee the 
plan of a link plate 4, fig. 4, on an enlarged ſcale. 

My _ Length 
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Length of each chain muſt be g feet g inches; the links 
three and two, and meaſures 64 inches long from center to 
center of the pin; for the ſtrength of them ſee page 72, 
and obſerve that the annexed weight 1s given for one end 
of the beam. 

 MARTINGALS. 
To fix to the regulator beam and main chains; two are 

required at each end, and ſhould be about 5 feet 6 inches 
long, and the annexed weight is given for one end of the 
beam, lee Page 73: 

— * 

- 

MAN-HOLES. _ 
To ke a road into the boiler, ſhould be a plain pipe 

a feet 6 inches long and 21 inches diameter, and the metal 
4 thick, with a flange at each end g inches broad and 1 
inch thick, containing 8 holes 1 inch ſquare. 

' PUMES, PIPES, or ' TREES. 

The plain pipes to be caſt g feet long each, a the 
ſtrength may be proportioned as follows. The firſt 4 
pipes ſhould be 3 of an inch thick on the fide, and the 
flanges 1 inch thick and 3 inches broad. The ſecond 4 
pipes may be 7 thick and the flanges as above. The next 

| 4 
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4 pipes may be 1 inch thick, and the flanges g inches 
broad and 14 thick. The next two or three pipes which 
extend down as low as 42 or 45 yards, (and are as long 
as the common pipes of any ſet ought to be,) may be 14 
inch thick, with . flanges g inches broad and 14 thick. 
The weight, being put upon the pumps, is ſufficient to 
diſtinguiſh them, and the holes in the flanges for 18 fa- 
thoms down, ſhould be 14 inch ſquare to take bolts 15 
ſquare. A pump 10 inches diameter ſhould have 6 holes 
in the flange, a 13 inch pump ſhould have 8 holes, and a 
16 inch pump may do with 8 holes allo. 

The BUCKET and CLACK TREES, fee plate 5, fig. 29, go, 

| 35 32. 

Should be caſt 6 feet long each, and e the 
whole ſet of pumps to be 30 or 54 yards deep, the metal 
ſhould be as follows. The plain part of the Pipe ſhould 
be 14 thick, the ſwelled part at the door 1+ thick, the 
Pg part of the door 14 thick, the flange of the 
door 22 thick, and the flanges of the pipe 15 inch thick, 
and the bolt (which muſt be cloſe to the projecting vart) 
ſhould be 2 inches ſquare, to take bolts 14 ſquare.— 
The door front or face ſhould project 24 inches from 
the ſide of the pump, and ſhould have a bead projecting 

out 
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out 1 inch at the bottom for the door to reſt upon. The 
clear height of the door may be 19 inches, and ſhould be 
1 inch wider than the working barrel. The ſtrength of 
the malleable iron croſs bars for fixing on the door, are 
alſo given page 74, ſuitable to a ſet of pumps 50 or 54 
yards deep and may be a little diminiſhed for ſhorter ſets. 

The WORKING BARRELS, plate 5, fig. 28. 
Should be caſt 1 1 feet n. and the metal left 1+ thick 

when bored, and the flanges 15 thick; and the top end 
ſhould be bell mouthed 5 an inch on each ſide, to prevent 
the buckets from catching. 

The WIND BORES, plate 5, fig. 35: 

May be caſt 8 feet long with a plain or egg bottom as 
occaſion requires; the metal 13 thick and the flanges 15 
alſo. The ſwelled part may be g feet long, with holes 

in it about 2 inches diameter, exceeding the area of the 

pipe. 
ee 
äiBEl— —— — — 

DIRECTIONS 7%. F. IXING the DIAMETER of PUMPS. 

The common pipes ſhould be 1 inch larger than the 
working barrel. 

The 
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The bucket pipes the ſame as the common pipes. 

The clack pipe below the ſeat, to be 1 inch leſs than 

the working barrel, and the ſeat at the top to be the ſame 
ſize with the working barrel, which ſhould taper + of an 
inch on each ſide to an inch deep, and the depth 4 inches. 

The wrwmd bore pipe ſhould be 1 inch leſs than the work- 

ing barrel. 

PILLARS under the CYLINDER, fee plate 5, fig. 14. 

For the common engine are 5 feet 3 inches long, and for 
the valve engine only 2 feet 5 inches long; to have a hole 
through them 15 inch diameter, and the thickneſs of the 
metal as given page 73. 

PLUG TREES. 

To work the regulator and injection of the engine, take 
them about 21 feet long, and OY 92 inches by 47. 

PISTONS. fee plate 5, fig. 16, 17. 

Should be g or 2 leſs than the cylinder, the Kate ri ring 
ſtands 4 inches "i the fide, and ſhould be 1 inch thick 
at the bottom, and # or + inch at the top. There ſhould 

be 4 9 holes for the ſhanks at right angles to each 
other, 
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other, at 3 inches from the rim, or one ſtrong hole in the 

center. A 60 inch cylinder requiring 6 piſton weights, 
each g inches ſquare, ſhould have 12 holes 1 inch {quare 
cloſe within the rim, to put in bolts for ſcrewing down 
the weights, and 1 hole more to let out the water occaſion- 
ally; and the bottom of the piſton ſhould be caſt a little 
convex to diſperſe the water: for other particulars of the 
piſtons and ah hs; ſee Pages 69 and 72. 

PISTON SHANKS. 

Suppoſing 4 to each piſton, ſhould ſtand about 3 feet 
high, when fixed : the ſtrength of them is * page 

73 · | 

REGULATOR BEAMS, plate J, fig. 1, 3 

The length from center to center of the chains to be 
23 feet, and I would adviſe, where it may be had, to have 
them in one piece of oak. The ſides of the beam ſhould 
be a little rounded, as alſo the top of it, in the length 
way; and in the breadth way of it, the top ſide may 
be rounded, which leaves the wood in the ſtrongeſt ſtate 
poſſible; for the ſcantling of the beams ſee page 72, and 
to fix a beam curved as deſcribed plate 4, the center of 
the N requires to be raiſed go or g1 inches above 

the 
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the frame laid in the wall, to give a g feet ſtroke, and al- 
low proper height for the inſide ſpring beams (24 inches | 
_ and about 6 inches for the ſprings. 

— 

Ie HEADS for the BEAM. 
Are ſhewn plate 4s and require to be 1 07 feet long; „ 

the ſcantlings are given page 72. 

RECEIVERS, fee plate 5, fig. 4, 7. 

For the common engine require the height of all, on 
the ſides, to be 20 inches, the ſteam pipe above the receiver 
to ſtand up g inches, including the flange; and the dia- 
meter of the ſteam pipe to be the ſame with thoſe placed 
upon the cylinder bottoms herein before explained, page 
48. The projecting pipes that point towards the boilers, 
ſtand out 20 inches, and droop 14 inch at the end; and 
their diameters are the ſame as the communicating pipes 
before deſcribed. The flanges of all receivers ſhould be 
35 inches broad; their thickneſs is given page 73, and 
the weight of them given in that table includes the regu- 
lator plate and the receiver bottom. 

REGULATOR PLATES, plate 4, PA 7. 
Theſe plates form the top of the receivers, the cock hole 

of which, in all ä * muſt ſtand 3 inches to the 
M | right 
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other, at 3 inches from the vim, or one ſtrong hole in the 
center. A 60 inch cylinder requiring 6 piſton weights, 

_ each g inches ſquare, ſhould have 12 holes 1 inch ſquare 
cloſe within the vim, to put in bolts for ſcrewing down 

che weights, and 1 hole more to let out the water occaſion- 
ally ; and the bottom of the piſton ſhould be caſt a little 
convex to diſperſe the water: for other particulars of the 
piſtons and weights ſee Pages 6g and 72. 

PISTON SHANKS. 

Suppoſing 4 to each piſton, ſhould ſtand about 3 feet 
high, when fixed : the ſtrength of them is given page 

73+ 

REGULATOR BEAMS, plate 1, fig. 1, 3 
The length from center to center of the chains to be 

25. feet, and I would adviſe, where it may be had, to have 
them in one piece of oak. The ſides of the beam ſhould 
be a little rounded, as alſo the top of it, in the length 
way; and in the breadth way of it, the top ſide may 
be rounded, which leaves the wood in the ſtrongeſt ſtate 
poſlible ; for the ſcantling of the beams ſee page 72, and 
to fix a beam curved as deſcribed plate 4, the center of 
the Egon requires to be raiſed 30 or g1 inches above 

the 
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the frame laid in the wall, to give ag feet ſtroke, and al- 
low proper height for the inſide ſpring beams (24 inches 
Ou? and about 6 inches for the gs | 

— 

The HEADS for the BEAM. 
Are ſhewn plate 4s and require to be 1 05 feet long; 

the ſcantlings are given page 72. | 

RECEIVERS, fee plate 5, fig. 4, 7. 
For the common engine require the height of all, on 

the ſides, to be 20 inches, the ſteam pipe above the receiver 
to ſtand up g inches, including the flange; and the dia- 
meter of the ſteam pipe to be the ſame with thoſe placed 
upon the cylinder bottoms herein before explained, page 
48. The projecting pipes that point towards the boilers, 
ſtand out 20 inches, and droop 14 inch at the end; and 
their diameters are the ſame as the communicating pipes 
before deſcribed. The flanges of all receivers ſhould be 
35 inches broad; their thickneſs is given page 73, and 
the weight of them given in that table includes the regu- 
lator plate and the receiver bottom. 

REGULATOR PLATES, plate 4, fig. 7. 
Theſe plates form the top of the recervers, the cock hole 

of which, in all GT ä mult ſtand g inches to the 
M | right 
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right of the center of the communicating pipe, (looking 
towards the boiler,) and muſt be 6 inches deep, 13 of 
which ſtands below, and 34 above the plate. The face 
of the ſteam pipe muſt alſo project 14 inches downwards, 
the cock hole muſt have + of an inch taper in every inch 
deep; and there muſt be a ſmall piece of the low flange 
of the cylinder bottom and the neck of the receiver taken 
out, to give room for the cock to work. The Founder 
will be careful to place the hole diſtin guiſhed by *, fair 
over the middle of the communicating pipe, and the firſt 
hole marked with + muſt be fair in a line with the hole 
marked * in the receiver flange, to make the receiver ſteam 
apes ſand ſquare with the engine houſe. 

The diameters of all receivers are given page 73, with 
their thickneſs of metal, &c. and the poſition and diame- 
ter of the cock holes in the regulators, are given in the 
Tame page. The thickneſs of all regulator plates may be 
1 inch, and the regulators ſhould be fixed with a fein 
to keep them as ti ight as poſſible. 

SINK PIPES, ſee plate 5, fig. 6. 

For the common engines, the metal of them may be + 

thick, their diameters are given page 7g, and the fink pipe | 
of the valve engine is 9 plate 4. fig. 7, by dot- 
* lines, 
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© SPEARS with PLATES and RODS. 
The ſplicing of the joints ſhould be 4 feet long; and 

| e other particular for the ſpears &c. is explained page 
74, and obſerve that the ſtrength of the U plates muſt be 
18 ſame as the $f plates. 

———— 

WAS TE WATER PIPES. 

- The tob þipe which joins to the jack head ciſtern, is 
 Thewn plate 5, fig. 26; the metal of all may be + of an 
inch thick; and the ſize of them is given page 7g. 

The WOKRING GEER. 

A front and fide view for the common engine are given 
plate 4, fig. 2. The height of the regalator axis is g feet, 
that of the firſt injection iron axis 4 feet 3 inches, of the 
ſecond do. 6 feet 6 inches, and that of the third axis is 
7 feet 5 inches. The width of the plug frame within the 
poſts is g feet, and from the center of the poſts to the cen · 
ter of the moving plug, 14 inches. 

3 

© SPECIMEN of an ORDER to the BRASS FOUNDER. 
For the Articles of 60 inch Cylinder. 

wa Injeion cock with ſquare ſhanks, 4* inches by 14 inch water way. 
Feeding cocks made in the ſtop cock way, with a hole in the key to 

turn. by hand occaſionally. 2 Steam vales 4 inches the leaſt diameter. 
1 Snifting cock 2 inches, inſide diameter made the ſtop cock way. 

10 Piſton cock (bib) 2 inches inſide diameter. 2 Gauge cocks (bib) 1; +. 
1 Air cock (bib) to fix in the ſink pipe 4 inch inſide diameter. 
1 Jack head vale 5g; inches the lea diameter. 
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The table given in the pages 70 to 73 inicluGve, ſhews 

the length and ftrength &c. of all the materials of an en- 
* of every ſize of cylinder, riſing 5 inches in the dia- 
meter at a time. For example, a 60 inch cylinder requires 
2 boilers each 145 feet diameter, with 2 croſs beams to 
ſcrew down the cylinder each 11 feet 4 inches long, and 
ſcantling 15 inches by 10, (but the valve engine requires 
g of them,) 2 cylinder beams 10 feet 6 inches long and 20 
by 18, and ſo on for _ other article. 

DIRECTIONS 

BUILDING ENGINE HOUS Es. 

AFTER Di gging the foci of Ge houſe, the firſt 
thing wanted of the carpenter, is a door caſe for taking 
out the aſhes, which ſhould be 3 feet wide; the centers 
uſed by the bricklayer for the openings in the ſide walls, 
that give the communication to the fires, muſt be for 
boilers of every ſize, g feet 8 inches wide in the narroweſt 
part, a platform of which is deſcribed in the plan, plate 
4, fig. 8; the height to the top of the arch (as 6 inches 
are ſuppoſed to be buried in the pitching) ſhould be 6 
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feet g inches or 7 feet. A hole to receive the coals muſt 
be left cloſe to the aſh hole door caſe; the ſteps from 
the aſh place to the plug Moor may be taken up with the 
fide walls of the houſe, which may be about 20 inches 
long; and a ſmall window ſhould be put in, under the 
plug floor to give light to the fire man. The upper ſides 
of the croſs beams which are intended to ſcrew down the 
cylinder of the common engine, mult lie exactly 1 foot 7 
inches below the upper ſide of the plug floor ; but in the 
valve engine the croſs beams form a part of the floor. The 
height from the foundation of the houfe to the upper ſide 
of the plug floor, in both kinds of engines, 1s explained 

page 44. In laying the plug floor of the common engine 
(which muſt be pretty ſtrong where the hotwell ſtands) 
the ſpace muſt be left open, under the receiver, which is 

formed by the two croſs beams, for a road into the receiver. 

In the common engines the ſpaces 1 in the ſide walls of the 
| houſe for the communicating pipes to lay throu gh, muſt 
be ſet out at right angles from the center of the cylinder, 
the width of 15, 16, or 18 inches, and ſhould begin at g 
inches below the plug floor, and be taken up as high as 2 
feet 6 inches above it, which ſpaces ſhould be'left 5 in- 
ches, on each ſide; wider in the inſide of the houſe, for a 
brick in length; to give room to. wedge the ring tight; 

but for the valve engine, the communicating pipes go off 
Es al 
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at right angles, from the center of the ſteam cheſt, and the 
ſpaces in the- ſide walls ſhould begin at 12 inches above the 

. plug floor and be taken up g feet 6. inches high: as in this en- 

gine the feeding pipes. cannot be taken through the ſpaces 
left for the communicating pipes, a hole muſt be left 8 in- 
ches broad, beginning 4 inches above the floor, muſt be ta- 
ken about 16 inches high, and ſhould be ſet off at right an- 

gles, from al inches beyond the center of the cylinder. At 
the level of the plug floor mult be leſt a cavity in the end 
wall of che houſe for taking in the cylinder, and it would 
be well to lay in a plank, at the level of the plug floor, to 

preſerve the brick work, and this ſpace or opening muſt 
5 carried up as high as the frame that lies round the 
building, at the height of the under ſide of the cylinder 
beams deſcribed plate 4, fig. 5, by ſo much of it as is 
drawn by parallel lines; the end of this frame (which 
ſhould be from 10 to 14 inches ſquare) will ſerve as a foun- 
datian or lentil, to build the end wall upon. The door 
into the plug floor chamber muſt not be forgotten, nor a 
window at 5 feet above the plug floor, to give light to the 
plug man, and after the cylinder and piſton are got up, it 
would do well in the walling up of that cavity, to put in 
another window there, leaving a ſmall 10 for the 4 con. 
venience ln ng n Ge: * water. | 

: 4 - 1. 



DIRECTIONS for Building ENGINE HOUSES. [67, 

Ihe upper ſides of the cylinder beams muſt lie 11 feet 7 
inches high, above the plug floor, in the common engines, 
and thoſe: of the valve engines only 9: feet g inches high. 
Spaces muſt be leſt in the ſide walls of the houſe to admit 
theſe cylinder beams, which ſpaces muſt be leſt wide enough 
for the cup of the cylinder to paſs through, and fo narrow 
as not to prevent the wedging of theſe beams to the ſides 
of the cylinder; and muſt be taken up 4 0 inches above 
the cylinder floor, to enable the carpenter to wedge down 
the cylinder beams. Holes muſt alſo be 'left in the walls 
at the height of the cylinder beams, to receive the joiſts 
of the cylinder floor, and a window muſt be fixed the 
end wall of the building, to light that chamber: at the 
height of g feet 6 inches above the cylinder floor, (pro- 
vided the regulator beam is ſome what curved like the beam 
deſcribed in the plan, plate 4, fig. 1,) muſt be laid 
in another frame of wood, the ſame ſize as the lower one, 

to ſtrengthen the building, but with the addition of the 
dotted lines to it, deſcribed plate 4, fig. 5; meaſuring to 
the upper. fide of the frame; and if the beam ſhould be 
ſtraighter, the frame muſt be laid a little lower. Upon 
this frame are laid the double fprimg beams for the inſide 
of the houſe, and 2 of them go 18 or 20 inches through 
the main wall for the cotwenience of fixing the - outhde 

ſpring frame. At the level of the upper fide af the lower 
ſpring 
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Spring beams, is laid the beam floor, and: apertures mult be 
| left on the fide walls for the joiſts, and at this frame the 

walls of the houſe are reduced half a brick on each ſide. 
The fide walls being raiſed up, about 20 feet above the 
cylinder floor, will give ſufficient height for the working 
of the regulator beam, obſerving alſo that another window 
muſt be put in this chamber, and a cavity left in the main 
wall for the regulator beam, with a ſpace for a road on 
each ſide of it, which cavity ſhould be taken 8 or 85 feet 
high above the laſt mentioned frame, to the top of the 
arch. In roofing the houſe a coupling ſhould be fixed 
directly. over the center of the cylinder, which will alfo 
accommodate the piſton blocks, and a projecting piece of 
wood muſt be laid to the beam of the coupling, to fix or 
fteady the boiler chimney. It is unneceſſary to mention 
that 4 or 6 projecting pieces of wood may be laid in the 
front wall to fix and ſteady the ſhear legs, and 6 or 8 more 
pieces to fix the jack head pipes. The jack head or ciſ- 
tern pillar muſt be raiſed upon the main wall, and 2 pie- 
ces of wood laid acroſs it, at 4 or 5 feet above the roof 
of the houſe, for the convenience of fixing down the ciſ- 
tern by bolts; the top of this ciſtern ſhould be raiſed 46+ 

feet above the plug floor; and the bricklayer. is deſired to 
run all the walls of the building as high as the beam Hor, 
with * to unite n well to * 

* 22 by * 

8 
= v - 

* 4 
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FABLE, ene the WEIGHT 4d THICKNESS of PISTONS. [69; 

we " SEE PAGE 592 

—— — — 

— : — — — — 

& t ien x | g 7s. thick & | 4 . thick}} E 44 thick | 8 E hiek | 
E middle, | middle, | & | middle, | E | middle, || & middle, 
A | 2 fides 5 14 ſides. S 14 ſides, D 2 ſides, D 2 ſides, | 

In.\ c. 46. In. c. In. e. . l. Un. e. 1g | 4b. Ir. . >| 

1 31225 2 4507100 2||55[18j2|25 856718 
1 34268 2 40[11]3] 256019118 6583 4 

[17] 1012/27] 300 4711211] 357000122902 20 
10026 26 31¹ 48/1213] 5115812013 8 8 

111114129] 3 491% 9059 25 2116913111125] 
112] 2139] 303 5011313|1 360[22/0[261170[32/1 15] 

21] 102200310 4 51½14½½186½2 410330 6 
22 103010032] 4 32562 340 
| 23] 2131271133] 40 2 | 
24 20016034 5 11 
aer 0 AA BA | BL 

TABLE ohewing the WEIGHT and THICKNESS of CYLINDER. 2 
| {The depth of all for the Common Engine 12 inches, including the flange, and the Lags 6 inches ſquare) 

At. _— * 4 "ew We 

SEE PAGE 48. 
EY 

2 n [1 

Sides F chick, | heed thick | 
; Bottom 14 do. 

Sides 1 In. thick. - Sides 14 thick sides 1h thick. | . 

Bottom 18 do. Bottom itz do. Bottom 14 do. || Bottom 14 do. 

e Thos op 6 EE 
L. rh thick, | Lugs 15 thick. | Lage thick. | Lag oh thick. | Lugs * thick. 

D. c. 19-| i. c |g | 66. | JD E. Ds. | & 46. Pi. e. E. 
| 41 — 26 6/2/18 446(15¼1— 5522001905627 5 
16 412627 613/16 61147 1 7 etpmi 67128 a 
117} 4|2[24}j28| 70015 611481 5 2/58/23j0/21 68/28/22 
18 432229 7/1/11 1104916185923 2369291 3 

9 0 72 8 45916 ehe 7009 14 
| 20] 5119310 7/3} 6 -71151117|of251161124(3] 17100014 
210 5/211 32 800 3 130321745250 51/72/3110} 7 
22 85 1733 8j1} 0 19530180 5632/301173 310219 
23 8001634 81026 26 541801 230642611674 3210 4 

24 60135 8/2/23 4558166567532 307 
| 25] 60214 ——0— —||—'—0/—||—|—io O'— | | 
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BOILERS. "CROSS BEAMS. 

1 e 64. | 

EE er 

%% 

"FIRE ENGINE MATERIALS PROPORTIONED. 

1” : 

ͤ— —ͥ ũ—ääů4. — . a — — 

— CI ANG 

* 

Cs. tr.” w 

5 * Pane | 8 LINDER B DEANS. | CISTERNS. ' 

Pr: y e Wo JACK HEAD page 511 

nh 8! WARE ALE RI 
'$ = — — x T 
5 q - 2 |34 E 46}-240, 4 HE 520 

. || Feet. 3 I. EEE. 
11] Fr §ſeſ gby gl] 813/13 by 9 510|8[9[4[6| 
1 | 103 |[10}0[10 by 10 14 by 10 50309402 
1 | 12F [100 10 by 10 by 11 6 401492 

114 10611 by 10 16 by 13 6804 0144924 
211 9611 by 10 17 by 144/32 6643492 
2124 10012 by 10 18 by. 1 6 6043040925 
2132 1[10]6j13 by 10 19 by 17 6614181213138 
21471114 by 10 20 by 18 [52 664657 
21 113805 5 21 by 19 61 6904959 ſ2i 
1117 11081 by 11011 6122 by 20 68 79 546,3 

8 ENGINE HOUSE, DIMENSIONS. » | <p 
> * page 52. : 5 N > BOILERS 

|S INSIDE. | STRENGTH of WALLS. . 2 2 0 
T n 2 rd 1a 1. A 

1 b 3 . 
S e. | Breadch. || Frost | 5a. | 154. [5 3 112427 

E. F. |'h. F. | k.\| In. In. | In. | In. || Thods.| Ch. Loads | £. || In. 

2801 61 71 8 29 or 30 19 |15 48] 16. 32 20 127 

3010 74 or 3519 19 3518 362213 
3516 0 7 4038 or 39 2419 55/21 4224/13. 
4016 o| 7| 638 or 39 244197023 4626 137 
4516 4] 8| © 1 245 244 80] 27 54 3223 
506 8] 8] 4/8 or 49 242247 9030 6039 23 
5517 o 81083 or 34 29 244102367245 234 
6017 6] 9 3138 orbo 29242120 40 80 85 2 | 3F 

11651117 106 9 868 or70| 34 | 29 [13446 92 2 | 3% 
7018 3[10|] 1177 or78| 34 29150 541108|751|-2 | 4 

oP 
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8 FIRE ENGINE MATERIALS FROFORTIONED. Fit. 

e Pacs 64. 

| & COMMUNICATING PIPES. © CATCH PINS. 32 5 15 
2 | e 51, ny * habe 32 8 8 

IT” 1 323 of + : / | — + 

AE EI 
3 Inch. | Feet In. | F.| tn. | In. 5 . In We” 1. 

.1] 8 56 2 20% 7/24 by 13| 866 by 3 [10] 77 | [1] 9 | 6]10 — 2 8/3 by 2 10% 6 by 3 10 2 . 110 | 8| 2lubh 21112) 9/3z by 2 1206 by g [10] 33 112 8/11] 21034 by 231142||g by 3 10 24 
112] 9. | 71210 41/3] 934 by 251619 by 3 |10| 12 21085 $13] 214, , 99 b) 8410 0! 264193 3 34 by 242109 by 349115 
2429.9 4% 4% Þy 2 2409 by 9105 Ane 6113] % by 2287 9b 6 9 91 FF 
+, GUDGEONS FOR BEAM CENTER. . „ _ - ROTWELLS.. f 

| = - Page 52. page 536 *, E; | 
2 | a .f Boe gages Is I 
fo | 32 the 8 1 þ | = | 7 [32 |3*| 3 et 8] 7 þ £4 [Ef] = ||32 |32/%5| 2 | 
hn. |'F. ls | F\ in| eff [mn | bk. þe.| 9 |. 
3#|3|4]:| 9| „ 3, 411] 9] 12/6 [61g] 7 43610100141 3201419136 [637 
44 3661011 141 3130 4110146 70 
2141212] 12 520110146 [704 
44 402 2 14 5321010110157 7118 
5,432 27|1+| 7123010110157 71 
243/2921837 2 ol 16|8 720 

6 4603] 27 14 10327/200168 72 io 67 4/6030 12715 112 — 2211784 713014 
6214803] 212414 123122 2178473114 



FIRE ENGINE MATERIALS PROPORTIONED, 
BEE PAGE 64. 

— — —— —E— 2 — —— AE 

— 

Diam. of Cylin. & S 88888 

— 0 Do 

PISTON WEIGHTS, ||, 

K | Mat be BRASS 15 8 i MAIN * gage 55 

| = Fr TCP... | 

e : ; 5 Is Is S COCKS. ||| All of them g and a. 
8 8072 25 A 25 == —_ * 
US _ — — 4 — 1 : 

> 8 8 18 25 5 WATER 22 : Scattling of | Scantling of Dis, Weight] 
; 3 | 21% a <£'> . 2 — 2 the [ 

* 1 7 Pug Z=| on D; 7 Two's. - |Pins| Chain. || 
EEE Ro 55 E | 
| In. || in. | In. E. In. | tn. | tn. | Ia. || __ in.| In. Ii. In. 

| 25113+| #11] 2 145 3s || *| 1s dy 5 
9032] Fi 4443 by 1 if 4511 [1+ by 3114 by 3 
3532/1 06 5 3 b + || 1 [1880865 [13 by 1 

4 |15h|8}5 [31 b 85 1 _— 14 by 14 

44|14|2 [102154 [133 by 10 6411 13 by 1% 
421231213 154 [33.07 23 ZE 4: 42 4 
1 453 b 4 > 2 tobe 1 2 . 1 2 5 ö 155 

eee 
113210 [2 b [107 |} 2 12 b 17 5211512110 | 55 1144 DY 1F|[ 105 | £ Bad Mob Z 

Oak, 2.5 feet long. p. 60. 

——— ꝶ 

1 BEAM HEA 11 1 

Oak, 104 ft. long. 51 : 

= Scandling.in | Scantlingat | 

8 S the Middle, | the Ends 

| 7n. In. . q- tb. || In. Be, $I. In. 

2531120 | 2207 201 8 
1391 3] 1|2|—]24—22}21—1 
13503420 726 — 2322— 17 
i 28 2524 — 18 

1451 312 | 2 2430-27 26— 19 

5oll 3| 2.1 3 | — || 32 —29] 28—21 

3563311333 - 3029 — 22 

— 183312 —33—3231—24 
65 3 40 236 — 3332 — 26 
228 

— 8 ——— net SER. 



rn ENGINE MATERIALS PROPORTIONED. "ty, | 

3 
SEE PAGE 64. 

I |= MARTINGALS. p. 56. ||FOUR PILLARS. 39. PISTON SHANKS. gage 6e. 

| |} Length of each 5 fect 6 inches. Under Cvti — — 

8 hae 5 feet Und: — r 

8 | Scantling at | Scantling at | hang | 0 ; 

2 one End, | the other Weight of WEIGHT. | . 4 3 

| | 
eta - 3 2 

J I | in. In. In. | In. In.] lbs. In. | c.\ a. . 

I 251124 by 1 [1+ by 4 = £: — [| F.| in| im-[c | 9: | bs 

en HE RABIES be 
35 24 by 1414 by 3 2 - x 2 3911210] 2 

40% by 12/12 by %% % 8 2| 
45 24 b 15 1- b 

2 | 20 [[ Z]10[2 1 10 

* 2 Dy 1 11440 — | 3 | 

| 5913 by 2 [15 by 14 
1 4400 — 3j10124|2|1 8 

8 32 DY 2 114 By 1 15 42 20 221 

804 by 23.2 by 1 13 42 20 34 2432 6 || 

(851/45 by 23124 by 1 enen Sf 

A by 23123 by 14 14311116 - 5 3914 41 260] 

| S = RECEIVERS. + CE eee MET FDA Rnd 

e 

. SINK PIP „ Þ. : 3 © i 

| 2 — Bess 5 Plates 1 In. thick. 61. 1 ” S L | 

S os 3 38 | Diſtance| f .$| Bout 5 8 

18 Z ER. E * 4 nce| = > | Bottom || = 
2 

Q 95 Et 47 2 wp dis & feam| 2.5 of Cock p WEIGHT, | — 

8 
center. ole. 2 iam 

In. F. In. | In. * In 4 = © — 
; 

; | 
wy 3-1 e.

 th. || - 

2507 J $[1 18] 8 z — 

| 39||1[10 #1 1
8 7 [3 27 * 1110 1 

| 11] 4/1 8493834] 2+ 622 36 1 

450 4958 8 3 „ % % % 
[451209 3122 9413 || 94 |3z| 24 4b 0 MN 
| 9© 201 141104 18 1 4111 34 3 8 3 1.2 24 

| 9911 £1 91 1411 20212 34 3 87 3 : 5 ot 

85 31801 [142 22 213 [437 84 3111343 

e 14344 4 813 71 
70 1 

+ 

31 4113 (13113 127 | 2 | 14. 32 119 312 
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720 ENGINE PIT MATERIALS PROPORTIONED: = 

| 5 BUCKETS & CLACKS. 46, 47.| BUCKET SHANKS. || BUCKET HOOPS, | 
| r Tapers about ; of an Inch to an In. page 47. page 47. | 

13 | = : = | 
| I a : ES Strength Strength || Depth - | Thickneſs} 

132 | 2 | 4 in t he of at 

| a.s Shell, fo jr. Os Common. | Joints. them. Bottom 

Win. || Mid. | Sides. Ia. Is. la. is i nx. 5 
6 3 |3 | 3] 23 by 2 by14| 2m x1 | + 0 

8 34] 34| | 3 by 2 by i 2+ 144 4f 
0 37 31 f by 2 by flak „ 
% 31 2 2 by e 
%% [3 Fo „ | at 5 5 74 b 43 3 22 3 
18 484 by 437 by 24 33 27 'F | es: IF 3 z| 3 z | 
205.64 4 by 3] 3+ by 24 34 24. 
[22 [25 74 [13 bby barb | ot ok | 4 | 

| \ 74 (TT\ Hi Of L 4 BY»: BS; . F | 

E SPEARS. ||SPEAR PLATES & BOLTS|| Bucket Rods, || CROSS BARS & BOLTS, | 

3 Ir. es. e 47 long. 65. Dir Bucket & Clack Doors. 57: 

BT ul | T 1 ; | 3183183: s dei rr ebe 
E 2 5 |« [£8]E2]32]] & | 3 1&2 Wade 

In. [ 14. - In. | In. | In. | In. || In, F. In. | In. 

| 6] gwjOl22|[3| | SEL | 3 

| 2 2 |5 l 
2] 4 | 72133|5| | +| 2+ | 5+ [17 | 14 
4] 5 |B19#|t|+| Fli| 25 [12] > 
85 "if 8214 a 7 T 24 11824 
1 914, 181.5 83 6423. 
2064 9447 ( 77. 234 

23 7, 10 45 #18117 3⁴ 74 25 34 | 

Y24l| 74 thofgzlrlililggls Nerlg 13 
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\..  . CYLINDERS proportioned to sundry Depths, and Sizes of PUMPS. (79. 
"x; Rs 4 $3) | 7 5 | FS . : 2 * s p | +6 
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SI ( O 

25 
80 
85 042-0 
90 1122.8 || 1069 

95 11 12030 || 1145 
ow F 
85 518.8 89 21 | 

1 7072 07333 
9 7955757 45 

| 10 594.5 | — 57 |þ 

88.4 12 || 106098 || 1010 18 | 
| 13 ]| 114962 || 1094 | 54 || 
14 || 1237-6 | 1178 | 42 

1 1263 | 41 | 

12 i! 2414-4 1347 —— > ————_—_— ag ws. 8.3. — — —— 
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CYLINDERS. praportioved to nN Depths; and Sizes of PUMPS. F83. 

Gallons 1 war 1 
| drawn in one 

ran i in || Hour, 
Que Minute. —— 

6775 645 21] 
774.4737 33 

© A. Strokes in 1 Min. 

Q 2. 

"7490 765 [21] 
846.4 = 64 
952-2 ob 54 

1058.0, er. 39 4 
18.8 4108 | 24 
1209, - 1209 94 

1375·˙4 1309 57 
1481.2 121 42 

JE 

— 

| 5 * #% ” 3 * ”'% » . : B 2 7 

* ' * 

3» © Ae 1 4 PIR 
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82.7 4 X " WEIGHT and QUANTITY # WATER i PUMPS. 

e. 

„ on || |. eee „e the || eee 
S || bs. of one | 5 ide. of as | 5 I Quantity of 8 Quantity of 
"> Fathom deep || D Fathom deep || * | Water in || & || Waterin | . 2 K —_— {OE = San ng: 2 * Col — [cutes, A = 1 

M || of Water in] || of Water in [ E || Meaſure, cha- F || Meaſure, con- 
2 8 8 r 
E each Pump, 1] .© |] cach Pump, ©, | tained in one oN teined in obe 

< allowing 10.2 | oy allowing 10.2 = Foot deep of = Foot deep of 

3 bbs, averdu- | A | Ibs. averdu- | E . | the-Column | 8 the Column 

1 | poiſe to a | 2 poiſe to a 2 Al in 'rach Ser 2 in each Set of 

A || Gatn. || A |} - Gals. || A. ||, of e, A, ||. Pumps. 

In. i ths | D 2 . 75 | 4 2 ; 

+ || 01.881 | 460.277 || 51 1.011115 || 7.5208 
| 1 | 73-044 491-475 || 85 1.2043 1548.0 06 
62 || 86.430 523.694 || 6+ 1.41221 8.5570 
7 || 200-238 550.936 || 7 || 1-6378 164 9.1002 

| 75 || 115.069 17 91.201 * | 1.8802 [7 96601 
8 10.922 172626. | 2.1392 172 10.2367 
82 52 oo 18 662.800 8+ || 2.4150 18 10.8300 
9 || 165.609 184 700. 134 9 || 2.7078 || 185 11.4401 
9X || 184-022 ||. 19 || 738.491 || 973.0167 19 12.0668 
10 . 777.870 10 4 194 || 12-7085 
107 || 225.536 20 || 818.272 || 105 20 133704 
11 || 247.527 || 20F {| 859.697 |! 11 || 4.0445 {| 20+ 11-14-0453 
117 270.541 21 902.145 115 || 4-4200-]| 21 || 14-7499 
12 294-978 217 [94561612 || 4.8133 | 215 | 18.4585 
124 319.637 22 990.110 1245.222822 16.1782 
13 || 345-720 . 1 1095 626 13 56481 22+ 11:10.9220 
134 372.825 2.165 || 13% [6.0919 23 175824 
14 400.958 e's wipe 72714 || 6-5515 oy 18.4596 
14% || 430.104 24 1178.312144 || 7:0278 l 24 9.2834 



TT; | POWERS of CYLINDERS. e O83. 

SEE PAGE 48. 
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Fo WEIGHT CYLINDERS Tos Fea — wake PARTS. 

„ CORRS ” me py 

3s 240K 47- 

Pa Weight | Weight 3 Weight | Cup | Weight 2 3 

30 in. | of cup of 1 fl. WEIGHT of Lag: | of Flan: | Ring, | of 1 fl. VV EIGHT? 
| broad, ring « | of Cy. f X* 4 inches a inches of Cys | ok 
and 15 in. bd. linder ernte 4p , |. broad; | broad, linder CYLINDER\| 

. | thick. |# thick. Jö thick. 1h thick | x thick. |-1/tdick., % 2H 

68 | 28 <1 46.120.9 253 | 8: | 457 „% 
71 29 152 "Ty 1 4 ag $3.1 27 5 13 
74 | 31 161 | 16 0 3 * TITS 
a7 32 1 16 3 49 267 986 I 43 3 

34 4k 17. | 2]| 50 | 272 | 87 | 496 | 98 Ta ' 
84 „ 086: 1-1 2 51 277 | 89 | 5065] 0 2 

67 k 81 194 5 19 7 2 52 2 — 8 +4 8 915 4 50 ; a] 
„ 53 287 92 52551 | 2 
* 39 |. 2142 20 3 54 J 292. | 94 | 535 | 52 
n — | 2 11 55 1 2979 | 96 £44 | $3. _ 

| 0 Weight | FI Weight | Weight 
N of 9 — — of Cap of * WEIGHT 

8 * 9 _ es o oO of 

c ] eldl, thick. | 1$1bick aß chick] CI TVE 

2 56 353 110 | 625 | '61 | 1 
4-4 57 3 112 6365 ⁴ 62 2 
10 55 36 113 64 63 2 
4 25 370 115 69 64 1 2 | 

311 3 1474 63 ̃ 2 | 
2 6 3 +19 | 680 | 66 | 2 | 
1 2 1} 62 {| g& | x21 | 691 | i169 1g ff 

1 63 3 1220 68 J 3 | 
4:3 || 64 | 3 124 74269 3 
3 Il 65 [404 | 126 | 72g =; | 

Weight FI ht Weight P np | AS | HET | 
8 in. {q, _— Ring 2 7 1 of 

deep, n inder 1 

CYLINDER.|| *\qgibs 2 ien bine | CYLINDER. 

3 66 410 | -128 734720 
2 83 416 | 130 74 "784-1 
'2 | 1 421 | 232 ,| 750 | 74 | ! 

1 i] 6g 427 | 133 707 8 L 
0 70 4 188 7 4 8 
3 C 7 307 1809-1 Ih * 
372 . |. 444 | 339 boo 8 5 
273 449 141 [8411 9.| 1 
1 7T4 485 143 [ 822 802 

| wa „ 13 833 * 



SQUARE IRON, | "ROUND IRON. 

| 1 8 : : b | 4 a 

144 } : : 8 : 
| 1 9.21 [2 5.18 1 
eee 
0844 9.8 4 59. 
| F | 1.348 1.0 13] 0.82 
| 5} 2-89 + | 1:48 | 2 1.05 8 +| 257 || + | 2.02 24 - 1.94 
1,1 399 [|2 | 263 2 165 18 4-25 ||14 3-33 | 24 2.01 
| 1+ 8 14 4.12 3 2.37 
11 33 14.98 | 3+] 2.79 12} 7450 14 898 333.24 15 8.87 15 | 34 3-69 
14 10,29 14 | $8.58 4 4 23 
17 | 11.81 || 14 9.27 44 35 
4 1344 il 10.555 26 

| 17,01 || 2+ | 19.98 + 
War 21 2 18.48 _ 
| md 2541 || 2+] 1995 6711.18 | | 39-24 || 3. | 23.73 | 7 | 12, 
194411 34 27.85 72 148 
4. 58-70 3z | 32-32 | 8 16,92 
42 | 08.04 || 3+ | 37.09 82 19.21 5 | 8400 ||4 | 42.21 | g 21.53 

| 120. 47 | 53-41 [10 26.43 7 164.64 || 5 | 65. 11 | 31.99 
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WEIGHT of BOILERS, and Directions for Making them. 
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- _ SEE PAGE 44, 
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go] - : WEIGHT of CAST IRON PIPES or TREES: . -- 

' - ? 

It Metal 3 thick. - iel. Metal — Tie Metal in, diet. | 

[= || 
8 "Wt. of | Wt. Weight We. of 5 f. | Weight || we. of = Weight 1 

ebe ere a foot er ie foo fol Pump I Te * 9 feet 2 no long | P; feet || th. no = 9 feet 
J bende Pump| long. || beads. beads. pump] long || beads. [py] long, y 

In. tbs. tbs. c. . | bs. tbs. | ibs. e. |q.|tbs. /bs. | ibs. c. lo. tbs || : 1bs. | bbs. \ c.19.1158, 

4 || 23-3 [28.1]2|1|24|| 24.1 |34-6|2|3|27|| 00.0-|00.0]010|00|] 00.0. |00.0| 0/0160]. 
[4+ |] 25-0 |31-0]2|2|251] 25.7 [38.1301 41} %% [00:-010[0[001]-00.0 100.0010 ee 

26.5 |34-2|2|3|26|} 27.3 [41.9] 3|2]12]| 00.0.100.010[000 1 00.0. [0001010 c0)- 
28.1 [37-31311{ ol} 29.0 |45.61g1g[191]. 00.0. foo. ooo 00.0 logwaiotol ooh” 

= Flanges one Inch thick. Flanges one Inch thick, | Flanges one Inch thick. Flanges one Inch thick, | 4 

- 39-5 40.430212 40-5 |49-2]4j3 | 60 41-5 58:4 50 42-5" |68.0 5 30. 
415 [43-4[3|31*2]]. 42-5 52.9424 43,882.96] 44-5 2.8 119. 
43-5 46.448130 44-5 56.5 9121 45-5 [67-1153] 5 48577868 
45-5 49.44/14 46.5 60.15 " 47-5 [71.306027 455 2.570 JJ. 

k 426 52.4 4216 48.6 63.75 49-6 [75-5162 50.0 [87.3 213 241]. 
[84 1] 49.6 | 55-4 4431160 50-7 167-315[g[121] 51-7 [79-716]311 E. 192-1] 131 
. * Metal 1 thick, Metal 5 thick. — Metal 1 In. thick. | Metal 1+ 14 —_— : 

(two beads,) {two beads,) (two beads,) | (two bende, . 

II. Flanges g in. broad. Flanges 3 in. broad. Flanges g in. broad. [[Flan. g in. bd. 14 thick. 

lo 11 83-0, 71.0] ö 86.0] 84. 2| 2 88.0| 97.1 eh TTT ZT 913| 160 
| = 87. py 74s 5 6 4 I] 88.5 88.2 : 3114 1 AS 116, l 1 11]. 
10 || 89.5] 758.7] 7joj10 91.0 96. 80279. . 106. 114.021.8020] 8 
oll 92.2] 82.7] 7118 3 2412 94/111. 117.212.2111] of: 
11 || 95-1] 86.4 / 2]25 101.0] 803125 97.5116. 120.311 32.611J2 251 
114 2 90. o 91 4 - -0[105, 1] 9j{100.5}121, . 40138. o 7 0121 
12 101.2 9:00 801012103. 109. 222 [0g 8126.4 126.6143512 21.48}. 
124 bs .8| 96.6] 8|2]20|!105.8}114.0110]0] 8[107.0][1g1-2 129-7]149-1 1 016 
113 7 100.2] 9/0] oſſi0g. 2118.101001 22[[110. 2186.1 132» 9 13]2|12| 
134 108. 103-8] 9]1] 611.8 126850 711.0140. 136.0160, 140 8 
114 [[109.2[107.5] 9{2[12[[114.5}126 022 116-7 145+ 139-1|165.2]14|2| 4 
11 44j1110a7]411-1] 91311811117.31190.9]11]2| 718.5156. 142. 0170.9 15 © 
15 [1111.8]114-8[10j0|25|[120.1|195.1]11]g]20[|121.21155-5 146˙51ʃ 176.4 0 1125 
154] .2 11 8.41002 3 122.21199:4|12|1| 51[129.9|160.4 148.50 92 513 22 
16 oy .7j122.0]10| g 6s -31143-6|12|2[17ſ||125.5]165.3 151-6|187, 11181 
164/l116.0 126.5110014 4147.91 1g]0] 2 © 170-2 154.1192. J 144 
17 5 1 129.3011011 Cs 152-1[13|1 Fl 175-0 157-8]198.3 = 1110 
5 118.5 192.9014 010. 7156.4 1802261 2. 188 160. 9020.7 ” 3] 6| 
lþ 120. 016.7 1200 601 3.00160. 6014010185. 0 164.01 209.3181 g 
119 ISS o 0137.5 3 14431 711139-7]194-5 5 5 2220.241924 

21 ooo. o 000.0|00 o oo 1465 186.1161] 11]149.-11214-0 182.61242.0]21]0| 8 
122 ooo. o ooo. oſooſo oo i151. 6h 1608126 158 224-6 188.8[252.9]22]0| i 
[2g | 000.0 000.0 mo 00||155-5|20g-1| 7s 231|158.8]293-3 195-0}269.9|22| 320 
24 | 000.0 ooo. ooo 0100] 161 0 ola 1.6 þ 2011109.3/2493-1 201. 2274.942331 | 



l BORES, ada Bottoms) 8 feet longs. (or. 
Plate 5, Fig. b. 36-—Page 58. 

—— hk, wt Ul i them; felled part thirty Inches long, and ſwelled two Inches on each fide. 

er —— —— 

NlGHT y Ten Tard in Lengt ef ROPE —( Circumference given in Inches.) 
. ogy Wognet'*6's Root Rnbes Oobts fd Hae, cad uit ary feyen Tatts ard euble ML) 

*SILINVIO. || ma 0 TIE] N 952 72 7 

. 

eee eee 

ang 3 000-0 = * 8-09 09 9 HO M9 os 0 
ee eee eee e . — 

9 
0 

a ö 

* 
Sw 
4 * * 

— — 

mics 

” 
was 

” 8F[ 20+) 

—— —— 

W. VADTH EY the two Rows of Top Plates of BOILERS, in the intermediate 2 

| | | 

E TEINE 511 
5 56 T5 134 105 7 175 = 5 84 [78.61 
24 * 3116.15 2 7 0 45-0 61.4 || 84 [89.2 

2+] 85114 18.25 wo F 65-51| 9 wo 
I 110.2 | 204 66 1 

IN INCHES,—SEE PAGE 43- . £ 
. 

ants. 

: 
* 

| IT FIRST COURSE OF TOP PLATES. one COURSE OF TOP PLATES. 

| 2 E 3 + LE 22 11 2 1 11 27 F | 53 7 32 
| 6 164 16.2 14.9 12.9 10.4 T 00.0 || © | 0.0] 0.0] o. 0 oo [ooo 
67 167 15-5 | 14-3| 12. 9-7 | © 00.0 © | 0.0] 0.0] 0.0] o. o 0.0 0 
7.111 1 9 | 15-4 | 14-0 | 1g; "0-0 '[ 00.0 1411.9 | 10.2 8.4] 6 o. [ 

74 19 18.215614. 14 | oo oo. % 1812. 10.2] 8.2 64 [% ff 
87 163165158 14.913 o. | 00.0 1512.0 10.2 8.1] 6.0 o. % [% 
| 8} 16416616. 78.0133 | 0.0 |ooo 1852.0 10. 1 8.0 54 [o. [% 
9. 646. 15˙5 164134 | 0.0 [ooo 1311.5 96 40 81 .o [o 
91 10 16.3157 14.813 | 0.0 jooo 1512.0 10. 8.3] 64 [%% fo. 

10 || 16+] 16.5 185 14.9 135 | 0-0 [00.0 1512.6 10.2] 8.1 6s o. 0% O 
of 164 | 16.5 16.0 1814.0 [% o, 14 12.010. 1 8.0 5} 0% % 
11 166167 16:9 | 15-7 | 14-9 85 oo. o 155 14-7 13-0 | 11.2] 9.2 74; 0 | 
[1114 || 17 16.8 16.4158 15.0 144 [ooo || 164 | 14. 123 L1-1 22 71 Jo. 
112 103 16.4 16.1 | 15-6] 14.6 13 00.0 || 163 14.5 12-8] 10.9] 88 71 lo | 
1124 |} 164] 16.5 | 16.2 | 15-5 | 146 3 00.0 1614.5 12.8 10.8] 8.7 7. %% 

13. 265] 16: 16.4 | 15-8] 14.7 [134 [00.0 [| 16} | 14-5] 12-7 | 10:7] 8:9 * © | 

34 17 116.8] 16.6] 16-2| 15.7 [150 [194 [|1 14-9 13-5| 12.0 10-4 |8.7- 
14.165165 16.0] 15-8] 15.2 14-4 134 || 163 | 148 13-4] 14-9] 10.3 8.5 
[144 [| 164} 16-5 [16.4 | 16-0 | 15-4 [14.6 [1gF || 16 | 14-7] 184| 11-8] 10.2 84 
fas. || 165] 16-7] 16.4 | 16-0 | 15.4 | 14-6 [134 16 2 255 27 10.1 8.36 
251 17 16.8] 16.5|16-0 | 15.5 [14-6 [134 16. 14 13˙2 11.6 10. [8.2 64. 
16 16 16.5 | 16.2 14-4 - I 16+ +2 | 11+ 8.165 
5 165 16.616. | 12 If us © 6 
17 16 16. 14-4 0 16 



% QUANTITY and WEIGHT of COAL in 0 Statue AQRE; 

s at aaa 
Boles, or 35 

Cubic Yards 

44-0 

28.8 
51-3 

| 58.7 
a. 

I] 2283-1 
448 
1344-4 
1398.2 

I 1452.60 
1 1505-7 

- 1913-3 

1888.2 
, * „0 

2312.4 
2 

| 2420. 

2473-8 

„ 
3 

I 3065. 

968.0 

1021.8 
1075 · 5 
1129.3 

1290.6 

1559-5 

1667.1 
1720.8 

74-6 1928.5 

1989.7 

20495 
2097-3 
2151.0 
2204.8 
2258.6 

2366. 

25275 
by . x 
2035-1 1 
2688.8 
2742.6 

2904.60 
2957˙7 
9011.3 

3 

Cr LD 

} {1 
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. NEWCASTLE MEASURE. || Wagons, Ten, || Stacks, Sd, 

| 1505 

1875 

95 beet, or 0 Cwt. || $6-ſolid ff 60 solid 

- Feet, þ 
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„ 1 2 QUANTITY aid WEIGHT of COALS in « Sta, ACRE. (gy. 

wg ar 3 8 1 2 4 | 

= 5 h e 0-00 omnmnwgyi dg 

« y L . 

8 O , e 00 ou 10 

„ 

e CERN BR $21 OBS Rr 4 

© * : 

Pr ——— —— —— 

SOS 

1 
——— 

NEWCASTLE MEASURE. || Wagons, 
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Bricks, - -» — - 
on, (f oppoliogy we. wallsrun with puny): 
Jan 1 — — — 

Maſons Bill, 5 cw. 
Wood of Doors, Windaws, Sales. hid} 

in Walls, Floors and Roof, —— 
cylinder Beams, 
Regulator Beams, - „„ D> . - — 

Ream Heads, - = —— 

Mating and Sawing the Regulator Beams, 
Spring Beams ang pieces for packing 

the foundation of Regulator Beam, 
Plugg Tree,. 
Cylinders, - » = 
[Cylinder Bottoms, 

i Pillars. ——U— — — 

Injection Pipes, - 
Do. in the Cylinder, 

Snift Clack, —— - =, 

Piſtons, = » 
Piſton Weights with Ir 
Gudgeon of Beam, 
Scat of Do. 
Receivers, „ > 
Braſs work of 11 and fitting 
Communicating Pipes, 
Rings to Oo. 
% „ 
Lid to Do. ard fitting up, 
Hotwell, - . 

Feeding Pipes and Buoy, W N 
Waſte Water Po 
Boilers 
— -- i -<C k 

Grate Bars, and Bearing Vers, 1 
Plates before Fire, 2 below and 1 OY 
Door Frames,. 

Braſs work (excluſive of Repulator)- 
Piſton Shanks, mein Chains, Martingal, &c. 
Plumber and Glazicr's Bil. 
Jack Head ſett of Pumps compleat,.. . 
Ciſterns, (wood only)) 
OQutſide Spring Frame and Top Pieces, 
Paint, Oil, Paper, Flannel, Harn, frond 

Yarn, and Flannelsfor Men, X 
Sawing (excluſive of Regulator Beam,) . 
Carpenter work of all; (Regulato Beam 

excepted, including models making, ö 
Labourers, Extras, and Agency, 9 
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Generel ESTIMATES on new Winnings or Openings of COLLIERIES. * 

| ed 5 |} Thirty Inches |} Forty Inches {| * Fifty Inches || Stxty Inches 
8 . a IId DR. CYLINDER, CYLINDER. |[CYLINDER. 

by. 4 ET a C 4 ; a ” _ a 

5 B | ere een, Depth go Fathoms, Depth 40 Fathoms, Depth go Fathows, 
N 7 un 18 Fathoms, Lin 26 Fathoms, || Liſt 36 Fathoms, Lift 47 Fathoms, 

N 1 | N 11 Inches Bote, 12 Inches Rore, |} 13 Inches Bore, I 14 Inches Bore, 

. 2 85 Pit — Diam. |{Pit 74 feet Diam. || Pit 74 feet Diam.|| Pit 8 ſeet Diam, 
N 5 PE > 5 Ns 'T az ho JJ. * 1 

1 * fathoin, with | 1 8 r ] 80f. 159k » 3804 
Timbering with 2 : Ki thick, Cribs and Nails, of - i BY 100 

Woehe compleat, with Bolts, '. 4 240 460 
Spears and Y compleat, with y Byckets & 2 Clacks, | 0 43 80 

| Bunton, Stays, with lannder Boxes and fixing, + 18 35 70 
-Shear Legi compleat, with Malleable Iron re” 10 

Capſton compleat of Wood, Caſt Iron, Sheaves, &c. 3 85 

Ang foppoling us oftake drify to colt - =» 1 

ln of the Shafts, «= - « 604 1185 

ebenes of theEngites us above, 827 1556 

1 Rxgence of fo/muth of the Winning, 1431 [ 2 41 
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Tuxsg Eſtimates of the expence of building Steam Engines, are applica- 
ble to thoſe uſed in manufactgries as well as collieries, and include every 
article in the Engine Houſe, take in the outſide main chain of the re- 
gulator beam and ſpring frame alſa; and the prices are fixed agreeable to 
the general rate of charges in this neighbourhood, at the preſent time, ſup- 
poſing all the articles to be manufactured in a compleat and ſubſtantial 
manner, and the erections made near a Foundery. The bricks are laid at 
16s. per thouſand, lime 1gs. per chaldron, timber from 1s. 8. to zs. per foot 

for the largeſt regulator beam, deal timber 178. per foot, cylinders and cylin- 
der bottoms 25s. per cwt. houſe water pipes 148. per cwt. grate bars and 
beam gudgeons 128. per cwt. Hotwells 16s. per cwt. and boilers 408. per 

cwt.; and whoever wiſhes for information on this ſubject, will draw a com- 
pariſon of the 2 of the above articles with that in his own neighbourhood. | 

| MF With 



_ depths above ſet forth, the local circumſtances are ſo various, that nee 

by | OBSERVATIONS ofthe - FOREGOING 7: {AT 

With reſpect to the eſtimates on new winnings or openings of the cory 
ufe. 

ful information can be ſuppoſed to be derived from them; but as it fre» © 
quently happens that gentlemen.who undertake works of this. kind, — 
little or no knowledge on the ſubject themſelves, wiſh to form ſome idea be- 
fore the undertaking is commenced ; if they will make allowance for all 
other expences neceſſary to compleat the winning, Which every ſituation 
muſt point out for itſelf, ſuch. as boring, coals to work the engine, engine- 
men, agency, corves, ropes, roads, buildings, machines, gins, ſtaiths, ponds, ' 
8c. &c. the eſtimates herewith annexed will be of ſome ſervice" to them, 
ſuppoſing the ſize of the engine annexed to the ſeparate depths of the win | 
nings are proper; but as to the real expence to be incurred in opening new 
collieries, it would be raſhnefs to attempt to ſet them forth with any 

tclerable. degree of accuracy, when the place for the winning is even 
particularly pointed out, much leſs to attempt to give = expence in the 
way of general eſtimates. 

There are doubtleſs ſundry caſes in this kingdom 3 the article 5 

the engine pit expences, particularly ſpecified in the eſtimate, may be got 
executed for a much-leſs ſum, and where even a leſs engine would be ſuffi- - 
cient to drain the work, and others may coſt even more than thoſe ſums; 
and if larger or additional engines be wanted, the expences of n muſt 
be greatly encreaſed. 

ERRATA. 
Page, 

& 2, for occular read ocular. 
13, 9, for floneing read floning.. 

14, 10, for gates read gaits. 
245 5, for thiner read thinner. 
45, 7, for that ſtands read it flands. 
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